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EXECUTI VESUMVARY

This report presents the findings of a study of the national benefits of
freshwater quality Inprovements. The objectives of the study were to conduct
expl oratory research to determ n the applicability of the contingent val uation
method to measuring national freshwater benefits.  The research on which the
report Is baaed occurred in two stages. During the first stage we engaged In
extensive instrunent devel opnent and undertook a large pilot study. The field
work for the pilot study occurred In 1980 and the findings were reported in
1981 (Mtchell and Carson, 1981). Qur work during the second stage, Involved a
series of pretests In which the Instrunent was further refined, and a field
study in which a national probability sanple of 814 people vere interviewed In
person by professional Interviewers. The data reported here come from| heae
I nterviews which were conducted by the Opinion Research Corporation of
Princeton, New Jersey under our direction. Chapter 4 describes the devel opnent
of the research instrument and the text of the instrument is presented in
appendi x A

‘W val ue people’s willingness to pay for three level s of national
freshwater quality whichve defined as: Boatablee-- where virtually all the
nation's freshwater |akes, rivers and streamare boatable and many have hi gher
wat er quality; Fishable -- where virtually all are fishable and sone have
higher water quality; and Sn mmabl e -- where virtually all are sw nmabl e.
These |evels, which our pretests showed were neaningful to the respondents and
whi ch correspond with the national water quality goals, were described in words

and depicted on a water quality |adder which we devel oped for this study. The

consunres WP amounts include both recreational and intrinsic benefits.



Respondents expressed their willingness to pay by neans of a paynent
vehicl e of annual taxes and higher prices. They were remnded that they are
al ready paying for this programin their current taxes and prices, although
they were not informed of the amount until later in the interview after they

gave their flrat WP anounts. An anchored paynent card elicitation techni que

was used In this study in lieu of the hidding gane. This procedure was
devel oped for this study. Chapter S contains a justification for the nethod
and presents the results of experinents we conducted to determne the degree to
which it Is vulnerable to bias. W conclude that the anchored paynent card
represents a significant |nprovenent over the w dely used bidding gane nethod
and, for this study at least, constitutes a viable and useful elicitation
procedure.

Four different willingness to pay (WP amounts were neasured during the
course of the Interview. After respondents gave an Initial amount, they were
offered the chance to revise it. The revised amount (WRR Is the basis for
our |ower bound estimate of water quality benefits.  The third anount was
obtained after inforning respondents the anmount househol ds of their |ncone
category are already paying for national water quality inprovemmts. |n order
to test for bias Induced by respondents giving us anounts for environnental
| nprovenents nore generally (policy part-whole bias, a subtype of anenity
m sspecification), half the sanple was also told what they are paying for air
pol lutioncontrol. The resuting inforrmed (WP) anount | ncludes any revisions
the respondents wished to make after receiving this information. The final
amount #a obtained after respondents were asked if they woul d Increase their
UT? amounts |f they were not enough to reach any of the three goals. This
constitutes an upper bound on our esti nat es.

The instrument al so obtained information about whether the respondents



would still bewlling to pay their revised anount for swimable quality water
"if the beat we couddo#atorasethe mnnmony halfway fromfishable to
swnmable."  This question was asked of half thesanmple while the other half
was aaked the 95 percent question,which asked themif they would still be
wlling to pay the fishable amount "if five percent of the nation's water

bodf ea remain at the boatable level..." Respondents alsodivided their WIPR
amounts between their states and the rest of the nation. Addi ti onal

I nfornation was obtai nned on their recreational use of water, their attitudes
towards environnental issues, and a wde range of background vari abl es.

O the original 813 interviews, 564 or 70 percent vyiel ded usable WP
amounts. In order to mnimze itemnonresponse and sanpl e sel ection bias, we
I nputed WP val ues for the thirty percent wth mssing WP val ues usi ng CART, a
tree structured classification program W then uaed househol d wei ghts
supplied by the Opinion Research Corporation to weight the observations to rmake
the sanple representative of the Census popul ation.

Chapt er 2, describes thefindings In detail. V& obtain adj usted annual
househol d val ues of $99for boatable quality water, $70 for fishabl e and $78
for swnmable for a total willingness to pay for national water quality
benefits of $242 with a 95 percent confidence Interval of $205-279.  These
estinates are consistent with those obtained In our 1980 pilot study, thua
showi ng stability. Evidence for their reliability and (construct) validity is
suggested by our | atlmatlon of the log-l1og formuwhich gives an adj usted R2 of
.36. Chapter 3 discusses a nunber of other factors relevant to the estimates
reliability and validity and concl udes that they constitute defensible neasures
of national freshwater benefits.

Among the other findings are the follow ng: (1) Qur test for

Policy-package part-whole bias Is negative, it doesnot appear to be present ;( 2 )



Respondent s al | ocat e approxi mately one third of their benefits for out-of-state
wat er; (3) Many respondents are indifferent to whether a full inprovenent (e.g.
to swnmable) or only a partial |nprovenent occurs, being willing to pay the
sane anount for each; (4) The distributional benefits of water quality are
mldly progressive as neasured by the percent of their income respondents am
willingto pay for this prpose.

If we take our adjusted WPgR total value to be an estimate Of the lower
bound for household willingness to pay to achieve a water quality goal of 99
percent swinmmabl e water, an aggregate annual national benefit of $20.3 billion
Is indicated for possible benefits with a 95 percent confidence interval of
$17.0 - $23.5 billion. A possible upper bound is the adjusted WTP anmounts
given after the respondents were inforned what they are currently paying for
water quality inprovements. This yields an aggregate value of $24.0 billion.

4”,
et .
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Preface

The particul ar net hodol ogi cal approach we adopt in this study, a national
contingent val uation survey, enmerged as we studied the problemof how beat to
measure national freshwater quality benefits. It builds on a tradition of
i nnovative research using the contingent valuation nethodol ogy which extends
back to the 1960s and which has flourished during the 1970s as econom sts have
grappled with the challenging task of neasuring benefits.

Several years ago, Robert Havemann, commenting on a paper which anal yzed 60
benefit studies, declared: “To ne, the situation is...extrenely di scouraging,
because, in my view what has passsed for benefit estinmates In these studies
forms a catalog of what not to do in cost-benefit analysis” (Haveman, 1975).
In our endeavor to avoid joining this infanous roll of abortive or m sgt;rded
benefit studies we have attenpted to address the issues of reliability and
validity in as much detail as possible. To help the reader eval uate the extent
to which we have succeeded in this task, we provide as much information as
possible in this report about how we devel oped our Instrunent, the decisions we
made at various stages in our data anal ysis, and the patterns of responses.
S nce a contingent valuation is only as good as its questionnaire and sanpl e,
the text of the questionnaire and detailed Infornmati on about the sanple are
presented in two of the appendi ces.

The report/s structure consists of two parts. In the first we describe the
study, present our findings,and discuss their reliability and validity. The
second part is devoted to methodol ogical considerations. One chapter describes
the evolution of the instrunent, a |engthy process the account of which nay be

useful to others whocontenplate conducting such a study in the future. The



Vi

ot her chapter in this part discusses the anchored payment card elicitation
net hod which we devel oped for this study.

Wth the necessary disclainer that we alone are responsible for the work
reported here, we wish to gratefully acknow edge the assistance we have
recei ved over the years fromour colleagues here at RFF and cl anhere. V¢
benefitted fromearly discussions wth Ral ph d Arge and David Brookshire of the
Uni versity of Woning, George Tolley of the University of Chicago, Al an Randall
of the University of Kentucky, R chard Bishop and Thonas Heberlein of Wsconsin
University, Kerry Smth of Vanderbilt University, WIIiam Deavouages and Kirk
Pate of the Research Triangle Institute, W Mchael Hanemann of the University
of California, Berkeley and Alan Carlin, our project monitor at EPA. ‘At RFF,
Raynond Kopp and M chael Hazilla offered us much useful counsel on statistical
and econonetric problens as has WlliamJ. Vaughan. Vaughan also prepared the
index for our water quality |adder and hel ped us refine our theoretical and

conceptual ideas. Cifford S Russell was extrenely generous with his tine.

Robert Caneron Mtchell

Hchard T. Garson

ctober, 1984



Part |. THE BENEFITS OF CLEAN WATER

1. THE DESI GN OF THE STUDY

Introduction

The question of whether or not the benefits of water quality inprovenent
progranms as a whole are greater than or equal to their mats has |ong been of
interest to economsts and policy nakers (Peskin and Seskin, 1975; Gouncil on
Environnental Quality, 1979; Feenberg and HIls, 1980; Tolley, Yaron and
Bl onqui st , 1983 ). Although numerous water benefit studies have been conducted
inthe past thirty years, they have been of limted use in estimating nati onal
water quality benefits (Ti hansky 1975; Freenan 1982).1 For exanple, site
val ues derived fromtravel ooat studies generally do not control for water
quality (Dwer, Kelly and Bowes, 1977) nor can they neasure nonuae val ues. G
the handful of studies which directly neasure nonuae benefits using contingent
valuation (Gamich, 1977; Oster 1977; Geenley, Walsh and Young, 1981, 1982,
Desvousges, Smth and MG vney, 1982, B ongui st, 1983a), all val ue the benefits
of one particular site. or area, naki ng extrapol ation to the entire Uhited

States problematic.

1. Freeman (1982) notes a general tendency for studies which use the
appropriate economc theory and suitable estinmation teohniquea, such as

Feenberg and MI1s (1980), to have an inadequate data base for making nati onal
est nat es.
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In this report,we present new estimates of the national benefits of
attaining the national freshwater quality goals of boatable, fishable, and
swmable water. In addition to the national benefit estimates, we also assess
the benefits of intermediate inmprovenents and the distribution of the benefits
by incone group. These estinmates avoid noat of the difficulties usually
associ ated wth extrapol ating fromlocal or regional studies to the national
level or wth aggregating benefi ta across households, spatial areas, or types
of benefits because they are baaed on a contingent valuation survey of a
national sanple of the United States population. This nethodology, of course,
carries wth It its own set of problems which ww |l address both in this
chapter and, especially, in the next which evaluates the reliability and
validity of our findings.

The Contingent Valuation Method

Contingent valuation (CV) uses survey research techniques to elicit
people’s preferences in the formof ulllingneaa-to-pay (WP) nonetary amounts.
In fta standard form the CV survey describes a detailed hypothetical narket in
whi ch a specified public good nay be purchased and asks a respondent how much
of their household s current income in dollars they would be willing to give up
in exchange for a specified increase in level of the public good. Usually the
val uation queatfona are repeated several times for different |evels of the good
so that aHicksian conpensated demand curve is traced out. Since its initial

applications in the 1960s (Davis 1963; Knetsch and Davis 1966; Hamack and
Brown, 1974) considerable effort has been devoted to establishing its

theoretica basis,2 devel opi ng t he net hodol ogy,3 and, where possible, conparing

2. For argunents that G/ data are generated inforns consi stent with the

t heory of welfare change neasurenent see Randall, Ives and Eastman (1974),
Brookshire, Randall, and Stoll (1980), Just, Hueth and Schmitz (1982) and
Deavouagea, Smth and MG vney (1983).
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its estimates with those wng narket denand-based neasures.’

There now appears to be w despread agreenent that the correct neasure of
benefits la wllingness-to-pay and that, provided it can be adm nistered
without bias, the contingent valuation nethod can be used to estinmate the
H cksi an consuner surplus neasures (Feeman, 1979; Just, Hueth, and Schmtz,
1982).5 If one accepts the conpensating surplus formof WP as the appropriate
wel fare neasure for a apeclfled inprovenent in the water quality enjoyed by an
i ndi vidual househol d, and takes the current distribution of incone as given;
then a point on the Sanuel son-Bradford bid (or benefit) auxwve (Bradford, 1970;
Raadal | et al.,,1974) la given by summng all househol ds' WP anounts for the
new | evel of water quality. Optimal provision of water quality is the point at
whi ch the aggregate marginal coat and benefit curves cross (see Fgure 1).

The key problens |a measuring WP by the contingent val uati on nethod now
appear to be enpirical rather than theoretical. One set of problens involves
basi ¢ conceptual features of the scenari o or description of the hypothetical
narket. In order to conduot this study, we had to answer questions such as the
following: What [a the current |evel of national water quality? This question
has never really been answered, but which [a one nust be addressed since that
level la our reference or baseline level of water quality. \What property right

do individual s have for the current |evel ? The answer to this question bears

3 Gmngs et al . (1984) comprises a major review of this work. See also
Brookahi n and G ocker (1981), Schul ze, d' Arge and Brookshire (1981), Randall,
Hoehn and Brookshire (1983) and Mtchell and Carson (1984a).

4. Sudies naki ng travel cost conpul aona are Knetshch and Davi s 1966) ,
Bi shop and Heberlein (1979), Desvousges, Smth and MG vney (1983) and Sel | er,
Stoll and Chavas (1984). Those making hedonic price conparisons are
Brookshire, Thayer, Schulze, and d'Arge (1982), Qummngs, Schulze, Brookshire,
and Gerking (1983), and Bl onguist (1983b).

5. The rel ationshi p between wel fue economcs and contingent val uation is
examned in detail in Mtchell and Carson (1984a).



Figure 1 Optimal level of the provision of a public good as a function
of marginal cost and narginal aggregate benefits.
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inportantly on the wording of the elicitation questiona.Wat |evels of water
quality are both sufficiently understandable by respondents and neaningful to
policy makers to be usefully valued? Exactly which benefits arc measured by
t he contingent val uation exercise?

Closely related to these are a second set of problens which concern the
need to nake the survey sufficienty meaningful to respondents so that they
understand the qgwstions and are notivated to give truthful and consi dered
answers. Theact of determning dollar values for a nonnarketed public good
such as national water quality is unfamliar to our respondents and the concept
of a mninumnational water quality level is difficult to convey to those with
| ower |evels of education. W describe below a nunber of features of our
survey instrument which address the Issues of reliability and validity.

A final set of problens involves the procedures used to analyze the data
and general i ze fromthe usabl e survey responses to the national popul ati on.
Wthout a prohibitively expensive nunber of repeat visits to obtain interviews
at the selected households, even the best designed national sanple will be
unrepresentative of the population in noticeable ways and wll require
wei ghting in order to prevent biased nati onal WP estimtes. Conpared wth
standard survey questions, a higher level of item nonresponses to the
wi | | i ngness-to-pay questions is conmon and to be expected in CV surveys. © In
addition to weighting the sanple to conpensate for underrepresented denogr aphi c
groups, we inpue the nissing resposes fa the WP questi on8 wi ng CART, a
recently devel oped tree structured classification procedure (Breiman et al.

6. In national surveys,five to fifteen percent nonresponse is normal for
questions involving incone related itens. Since an unusually high | evel of
respondent effort is required to give considered answers to the wllingness to
pay questions in O/ surveys, it is preferable to accept a somewhat higher than
normal |evel of itemnonresponse than to have margi nal respondents give
t hought | ess answers to these questions.



1984) .
Conceptual Issues

Levels of Water Quality

The A ean Véter Act of 1972 and its anendments suggest three |evels of
m ni mumnational water quality which shoul d be val ued: boatable, fishable, and
swimmable. In the survey instrunent used in this study, we we a water quality
| adder devel oped in our 1981 study, and shown in figure 2, as a visual aid.
The three levels of water quality were located on the |adder whose top and
bottomwere defined as the best and worst possible water quality.  Matching
these levels of water quality with physical’ water quality criteriais no easy
task nor is there conplete agreement on howto do this. Their placement was
determned by an index devel oped by WJ. Vaughan of Resources for the Future.
Appendi x C discusses the basis on which the | adder was constructed in sone
detail. This ladder has subsequently been adopted for use in other CV studies
(e.g., Desvousges, Smth and MG vney, 1983).
Property Right Structure

Determning the appropriate reference or, since we have adopted a

conmpensating surplus view, the status quo level of water quality, is sonmewhat

nore problematic. Depending on howthe reference level is defined, the correct
formof the elicitation question is either: Row nuch are you willing to pay
(WIP) to keep this level or how nuch are you willing to accept (WTA) in
conpensation for the loss of a given |evel of quality. The prevailing practice
has been to substitute the WP format for the WA fornmat wherever the latter
has been indi cat ed because the WA formdoes not give valid data in practice.
Too many respondents react to the notion of selling their right to the anenity
by refusing to answer or by giving protest answers such as demanding infinite

conpensation. Recognition of the neasurement problens associated with the



Figure 2 RESOURCES FOR THE FUTURE
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w llingness to accept (WA neasures | ed C/ researchers to propose that only

WP neasures shoul d be used (Qumings, et al., 1984). The argument has been

made by most CV researchers (e.g., Brookshire, Randall and Stoll, 1980,
Mtchell and Carson, 1981; Desvousges, Smth and MGvney, 1983) that where a
WA nmeasure is indicated by theory, it can be replaced by the sore tractable
WP version wthout bias owng to the WIlig (1976) bounds. Hanenann's recent
t heoretical work suggests that this rationale for substituting a WP neasure
for a WIA measure is no |longer vali d. In this section, we reviewthis
devel opment and propose a new approach to conceptualizing the correct H cksian
contingent surpl us measures for CV studies which we apply in this study.
According to the WIIig bounds, under nost conditions the difference
between a WA and a WIP neasure of the same good shoul d be inconsequential . 7
CV theorists (Freeman, 1979; Schul ze et al., 1981, Brookshire et al., 1982)
extrapol ated this finding to CV studies and concl uded that the substitution of
WP for WA had little enpirical effect. This was a convenient finding, given
t he net hodol ogi cal problens with WIA. However, Huinnenan (1983, 1984a, 1984b),
has recently shown that the WIlig bounds between conpensating variati on,
ordinary consuner surplus and equival ence variation do not necessarily hold
when consuners are only of fered discrete choices. H's findings are disturbing
to those who woul d substitute WP formats for WA format where the latter is

i ndi cat ed, be&se they suggest that there can be very |arge divergences when

7. 4s an illustration of the differences between the consuner surplus
neasures, considered a person with an Income (Y) of $18,000, a
W lingness- to#)a for an increase in the level of provision of the public good
In question o %250 and a prioe flexi b|||ty of income for the good of 7%
Using equations (11) M - WP/M M2Y and (13) WA - WP M from Randal | and
Stoll (1980) and the information above, we can solve for | PYA and M
Marshal [ian). The WP neasure is the copensatl ng surplus, WA is the
equi val ence surplus, so we have CS ($250) < Mé$251. 22) < ES ($252 45) Thus
the difference between the smallest and |argest consuner surplus is
approxi mat el y one percent or $2.50.
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the slopes of the the ‘relevant H ckslan and Marshellian demand curves are not
simlar. Furthermore, the general tendency of these differences is that WA >
WIP. Since CV studies all involve discrete choices, this nmeans that WP
measur es cannot be substituted for an indicated WA nmeasure without the
possibility of seriously biased results. The largest difference between WA
and WIP occurs when t he Hicksian equi val ence demand curve (WP) is a strai ght
line shile the Hi cksian conpensating surplus demand curve is kinked, fornming a
right angle where the respondent is asked for his or her willingness to accept
areduction in level of the good in question. The nore frequently the good is
traded the less likely this sltwtlon exists.

To date, the discussion of the correct H ckslan neasure has not
differentiated between the property rights inplied by private and public goods.
A rethinking of the nature of the property right inplied in public goods offers
a new perspective on the WA neasurenent dilenma. Table | shows the
appropriate H ckslan neasures for private and public goods for different |evels
of access and ownership. The H cksian measures forprivate goods are shown on
the left hand side, where the relevant dinensions are use and private
ownership. For public goods, shown on the right, the relevant dinensions are
availability and individual vs. collective possession.

At the present tine the nation’s|akes, rivers and streans neet a mnimm
standard of boatable quality. Among the currently unavail able mninumlevels
are those where every freshwater body would be at least at the fishable or
swi nmabl el evel s.  The potential for availability is included in our discussion
of public goods because they involve various kinds of intrinsic values in
addition to we val ues. For exanple, a portion of consuners' consumer surplus
for water quality may cone fromthe option value consumers place on the

know edge that a given quality level is available for use even though these



Table 1.  COVPENSATI NG SURPLUS MEASURES FOR
PRI VATE AND PUBLI C GOCDS

Private Publics
| ndi vi dual |y Col I ectively
Own Not Gwn Hel d Hel d
Level Available

Use %A  ESyp Q\\r/aiﬁoaﬁtﬁnél ally CSyta CSwre
Do Es Tl CS 7l e (S,\T CS
Not P P kv\éue ame P WIP
Use

“For public goods which require

CS = Conpensating Surplus annual paynents (or their

W6 = Equival ent Surplus equi valents) to maintaina

given level of the good.
consuners do not thensel ves presently use or plan to we it. For private goods
where individual s have |egal |y defined exclusive property rights to particular
goods, use, not access, is the relevant dinension.

Turning to the tabl es other axis, the primary distinction of inportance
for the property rights to private goods is whether the good is owned by a
consuner or not. The appropriate CS and ES neasures of consuner surplw follow
fromthis determnation. In the case of public goods, which are collectively
owned, the inportant determnant of property rights is whether the good is
col l ectively or individually hol d.

The first type of property right for public goods we call "individually
held. " Inthis case, individuas are granted exclusive rights to use sone
public good by the relevant governing body because the granting of such rights
I's deemed to serve the public interest in sone manner. Typically the goods so

affected are excl udabl e snd subject to congestion. Various allocation rules
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are wed, rangi ng fromauctions to free grants based on principles such as
conpetency and first-come-first-served. Qccasionally, as with nining clainms on
public land and broadcasting frequencies, the rights aretransferable. In
t hese oases, the public good has not been fully transformed into a private good
because the government still maintains an interest in the right and can revoke
it.  Someone who wi shes to purchase a broadcast frequency froman existing
license holder, for exanple, must neet certain governnentally inposed criteria
or el se he or she cannot take possession. The nore comon case i s where the
col lectlvity grants a nontransferable right. Such rights are granted free to
wi | derness users through the allocation of wlderness permts and auctioned or
ot herw se allocated for fees to those who w sh to we public |ands to mne coal
or oil, to harvest trees, or to graze |ivestock.

(ol l ectively held rights occur where access to the good (or potential
access for unavailable quality levels) is available to all nenbers of the
collectlvlity and individual nenmbers cannot sell their access right. If there
is acost to providing the good at a given quality level, it is normally borne.
by al | consumers through some conbination of taxes, higher prices and fees. |f
this level of paynent is not naintained,the quality of the, good will often
deteriorate. (In what follows here, we restrict our attention to goods which
require recurrent paynents to maintain a given quality level. ) If a quality
i ncrease is desired, higher paynments will be required to cover the cost of
providing the newquality level . The |ess excludable the good, the nore |ikely
it will be collectively held since entrepreneurs cannot efficiently provide it
at a profit. Water quality is a good exanple of a good to which individual

consuners have col | ective, nontransferabl e property rights of this ki nd. 8 The

8. The concept of oollectlve rights nust be regarded as an ideal type,
(Foot not e conti nued)
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appropriate analogy for this type of public good is not narketed goods, but
mai nt enance fees such as those pai d by condomnium owners. Pur chase of a
condom ni um conveys private property rights to the apartment itself. But
condom niumowners are also legally obligated to pay fees, whose |evel is
collectively determned, to maintain the property and its grounds. Oaners can,
if they choose, collectively agree to increase their fees in order to provide a
more | avish common amenity. Nonpayment of fees or a reduction in their |evel
woul d result in a lower quality commn anenity. all ownershave equal rights
to *use" these nondivisible collective goods.

The inplications of this framework for the choice of the correct Hcksian
surplus neasure for the present study is shown on the right hand side of table
1 for the case where the good requires recurrent paynent to maintain quality.
Qur aimis to neasure the benefits of national freshwater quality fromthe

consuner's initial level of utility. Where a givenquality |evel of water

quality is not currently available, a CSyp measure is indicated, just as it is
for measuring the consmer surplus for 8 private good which an individual
nei ther owns nor currently uses. In both cases, the neasure is the anount the
consuner is willing to pay for the inprovenent which | eaves himor her just as
wel | off before the change as after. More unconventionally, the CSyyp neasure
Is also indicated for where 8 given, quality level is currently avail able.
Since the consuner is already paying for this level of water quality on a
regul ar basis through higher prices and taxes, the consumer surplus for this

case i s the amount the sconsuner is willing to pay to forgo the reduction in the

8. (continued)
however, sinceeven air and water quality are transferable under certain types
of admnistrative arrangements such thore which allow corporations to buy and
sell permts toemt specified |evels of pollution. The opposition tothese
arrangenents by environnmental groups is notivated in part by a belief that
rights to these public goods should not be transferable.
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quality level of the good and still be as well off as before. An anal ogy is

the anount a tenant is wlling to Pay in rent upon renewal’ of a |l ease. The
tenant al ready has possession,,but the right to retain possession at agiven
quality level is subject to periodic renewal. To use a referendumanal ogy, the
consuner i s asked to set the highest anount he or she would be willing to pay

annual ly in taxes for a given program whi ch guarantees to naintain the present

| evel of supply of a good for the next and succeeding fiscal years. Note that
the WIA format is clearly inconsistent with the nontransferabl e character of

this property right.

Accordingly, we define the status quo in this study as the situation
where, if all present annual payments were discontinued, the present |evel of
water quality would deteriorate to below a boatable mninumquality |evel.
Thi s approach al | ons the conpensating surpl us-WP neasure to be used for each
of the quality levels we value in this study. Respondents were asked to val ue
each | evel by saying how nmuch they are willing to pay under the (hypothetical)
condition that if this amount is |less than what they are currently paying they
Wil receive arefund and that if it is higher, their taxes woul d be raised to
cover this coat. After considerable introductory material, the value of the
mnimumboatabl e | evel was nmeasured first by asking respondents to give:

..the nost your household would be willing to pay in taxes and

hi gher prices each year to continue to keep the nation's freshwater

t(;odi %z)f romfalling bel owthe boakble | evel where they are now ..
g

Subsequent questions asked how huch more if anything it would be worth to

achi eve uch of the remaining two goals, national mninumwater quality levels

of fishable and sw mmbl e.
Benefits M easured

Figure 2 presents a typology of water benefits. One of the principal



Flgure 3

FRESHWATER QUALITY BENEFITS

~ Recrestionsl > fishing, swimming, boating,

Direct rafting, eac.
Use In Stream ]
Current L— Commercial — fishing, navigation
Uspr
Benefits — Municipal — drinking water, weste disposal
Withdrawel — Agricuitural — irrigetion
L. lndumdlcmul - cooling, process frestment,
wasts disposal, steam generstion
Recreationsl ™ hiking, picnicking, birdwarching,
Indirect photography, ete.
Use Near Stream Asiaxation ™~ viewing
Potential Aesthetic - snhancamaent of adjoining site amenities
Water
Quality Near-term potsntial use
Benefits Potential
Intrinsic Use Option®.
Benefits .
v Long-term potentisl use
Stewardship — maintaining 3 good environment for
No everyone to anjoy {including future
Use Existonce family uss—-bequest)
Vicarious mptson snioyment from the
knowiedge that others
are using the resourcs,
® Considered in this project.
From: Desvousges, Smith, and McGivnety (1983).
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sdvankges of the contingent val uation nethod is its ability to neasure
intrinsic (nonuse) benefits in addition to recreational and indirect use
benefits accruing fromconsuners’ in and near streamactivities. The benefits
| asured by this study are indicated by an ast erisk.9 After pretests showed
that sone respondents tended to confuse drinking water benefits wth freshwat er
quality benefits, we included a statenent in the scenario warning against this
interpretation. Pretests al so showed that some respondents ignored the
indirect benefits, so we remnded themof the full range of benefits. by adding
a di scussion of a"vaues" card (Desvousges, Smth, and MG vney, 1983) which
lists the major reasons why househol ds night value water quality. It is
unlikely that the respondents took any of the commercial instream benefits or
any of the withdrawal benefits into account since we told themthat one of the
ways in which increased water quality would be paid for is through higher
prices and these benefits would likely result in [ower prices for consuners.
Desi gn Features

In this section, we describe the key features of our oV instrument. 10 Its
aimis to present a hypothetical market which describes thd good and its
provision in away that is both consistent with economc theory and al so
under st andabl e by as many respondents as possi bl e. It contains various
features designed to facilitate respondent understanding and to mnimze the
possibility of bias.

Scenario Elements

9. Mich of the typology in figure 2 was first presentedin Mtchell and
Carson (1981) and the version here is taken directly fromDesvousges, Smth,
and MG vney (1983) who substantially inproved it.

10. Chapter 3 describes the evolution of the i nstrunent froman earlier
version we tested In 1980 (Mtchell and Carson, 1981) and provides nore details
about its features. Appendi x Apresents the instrument | s full text.
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The payment vehicle, annual taxes and higher prices, corresponds with the
wsy citizens presently pay for water quality. In an effort to avoid the
starting point bias associated wth the biddi ng game nethod, the elicitation
format uses the anchored payment card format which we devel oped for our 1980
study.” Respondents were divided into five incone groups baaed on their
househol d i ncone and given a paynent card containing a |arge array of anounts,
five of which-- the anchors -- were identified as the anounts average
househol ds of that inconme group are currently paying In taxes and higher prices
for nonenvironnental public goods such as defense, the space program and
police and fire protection. Thewillingness-to-pay questions asked respondents
to state the amount on the payment card or "any anount in between" they are
willing to pay for the given water quality level. An experinent, conducted as
part of our 1980 study (Mtchell and Carson, 1981), tested for possible bias
i nduced by the anchors and found the WP anounts were insensitive to the number
and dollar amounts of anchors simlar to those used here. 1In a second
experiment, conducted as part of a pretest for the present study, we conpared
the use of identical anchored and unanchored paynent cards to see if the
anchors oontribute to the quality of the data. A though the findings of this
experiment are tentative owing to the small sanple size (N = 93), we found no
significant difference at each level of water quality between the nean and

median WIPs for the two types of paynent cards. 2 However, the interviewers

11. Chapters 4 and, especially 5 describe the paynent card in nore
detail. The na or changes between the paynent card used in this study and our
original asrd are: an Increase in the nunber of paynent cards used (fromié to
5) and I nproved derivations of the anchor anounts using nore recent data. By
using an extra paynent card (the original $25,000 and above upper incomne
category was divided into a $25,000 to $49,999 and a $50, 000 and above gr oup),
we were able to present much nore accurate and reasonabl e amounts to the upper
i ncone househol ds than before.

12. Seechapter 5 for a nore detail ed description of these findings.
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strongly felt the anchors hel ped respondents to arrive at meaningful answers,

and it appurs that the anchors reduced the unexpl ai nable variance in the WP

”~

responses.

The goods to be valued -- boatable, fishable and swi mrable m ni num
freshwater quality | evel s-- were described in words using the water quality
| adder nentioned above as a visual aid. Conpared with our 1980 study, greater
enphasis wss placed in the scenario on informng respondents about the current
nonuni formdistribution of water quality in. the United States and the
nonunif orm nature of the inprovenents. In order to inplement our
WIP- conpensating surpl us questions, we also added material to the scenario
which rem nded the respondents’ that they are currently paying part of their
income for the nation’s water pollution control programs in taxes and hi gher
prices.  Once consequence of this material, which turned up in our pretests,
was that sone respondents were unwilling to answer the WP questions w thout
know ng how nuch they were paying. This created a dilemm, because Informng
them of the anmount could lead themto base their value on this amount instead
of independent!y determining their maxi um WP anount.  This probl em was sol ved
by telling respondents that they woul d be told the size of their present
payment at a later point in the interviewbut that it was inportant for them
to give their WIP prior to receiving this information. This seened to satisfy
most respondents and also allowed us to test the effect of providing this
infornmation at a later stage of the interview
Types of Pleasures

In order to provi de respondents with the chance to revise their WP
amounts on the basis of a greater understanding of the valuation exercise and
to measure the effect of providing additional information or incentives to

change their answers, four WP anounts were solicited fromeach respondent for
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uch of the three water quality |evels.

WIP The first bid is the amount given- for each of the three WP
Euestl ons (boatable, fishabl e adsw nmable; questions 24, 26, and 27).

WTP,  The reconsidered hid is the amount (whether changed or unchanged%
Bid after Therr three first amounts vere repeated to them the tota
was stated and they were encouraged to make any revisions they w shed
(question 29).

WP, The inforned hid is the anount given after respondents were told how
nuch the rtange of the amount households in their incone group (question

33) were actual Iy paying for water (and air) quality.

WP, Finally, respondents were asked if they would increase their WP
|é'rmunts I'f they were not enough to reach any of the three goals,

I ncl uding the boatable wster quality goal. The anounts given after
this question (35 ) is t he_%?h_est bid. The results of each of these
revision exercises are given bel ow.

At this point, it is useful to make clear our assunptions about the nature
of the amounts each of these bids elicits. W assume that many or nost of the
respondents who are asked in a CV/ survey to value a good which they are
unaccustoned to purchase do not have a well forned value for such a good. I3
Faced with such a first-time request for such a value, sone respondents are
unable to offer a value. The remaining respondents, however, know within a
reasonabl e range where their value for the good may lie and a few may even have

a good idea of the actual value. n the assunption that respondents are
generally cautious (i.e., risk averse consunmers) when faced with sizable
purchases, we believe the WIPg anpunts given by the remaining respondents are

likely to represent the [ ower bound of their WIP range. In the case of the

WPy anounts where the question wording inplies that they hsve not given the
correct nunber and that the “appropriate" nunber is higher, the WIP responses

13. Because respondents in such a CV study do not have well forned val ues,
their WP amounts are vulnerable to bias induced by elenents of the scenario
whi ch suggest appropriate values. This nmeans that the scenario nust be
designed in such away as to mnimze bias fromsuch factors as starting
points, a point which we discuss in chapter 2.
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are likely to represent the range’ s upper bound.

Angjor questioninvaungwater quality inprovenents i s the shape of
the benefit curve between the three goals of boatable, fishable and sw mmabl e.
If people’s willingness to pay is totally contingent upon the attainment of
each goal, the functionis a step function,and internediate or parti al
i nprovenents woul d provide no additional benefits. Two questions, asked of
equi val ent subsanples (A and B), explored respondent 's views about water
pol i cies which promse partia |nprovenents to one or the other of the fishable
and swimmabl e goals. In the halfway policy question, respondents were asked
(g. 30, version A) if they would still be wlling to pay their revised anount
for swmable “if the best we could do was to raise the mninmum only hal fway

fromfishable to swmable." The 95 percent question (g. 30, version B) asked

respondents if they would still be willing to pay the fishable amount if “five
percent of the nation’s water bodies renmain at the boatabl e |evel...The |akes,
rivers and stream conprising this five percent would all be located in heavily
industrial and/or urban |ocations where a | ot of people live."

Wth a public good such as water quality which is unevenly distributed
geographically, It is of interest to learn the extent to which respondents
val ue provision of the good outside their home area’. The nost reliable
definition of hone area for a survey such as ours was the respondents ' state.
After being remnded of their total (WPTOIR bid, respondents were asked how
nany dol lars or what percent of this anount they woul d give to their state and
to the rest of the nation for water inprovenent? In order to mnimze possible
strategi c behavior, they were told to presune that people in other states woul d

al so divide their noney honestly.
Part-Whole Bias

For CV studies which attenpt to estimte aggregate benefits, three types
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of part-whole bias (Mtchell and Carson, 1984a) pose potentially serious

probl ens. 14

The first is geographical where the respondent perceives either a
larger or smaller geographic area being valued than that intended by the
researcher. W avoid this type of part-whole bias by directly measuring
national water quality benefits, the geographic area of primary interest.
State benefits are estinated by having the respondents deconpose their
aggregate national val ue. The second is benefit conponent part-whol e bias
whi ch occurs when respondents over or underestimte their WP for conponents
(such as option and use) of their total value for the good because they are
unabl e to meaningfully break their total WP down in thfs manner. [n this
study we only ask for the total WP. 15

The third is policy package part-whol e bias, where the policy package

perceived by the respondent is defined nore or less broadly than intended by

14. Part-whole bias as we describe it here is distinct fromthe sequencing
effects noted by by Randall and his col | eagues (Hoehn and Randal |, 1982).
These effects were enpirically denmonstrated in studies of regionally specific
air pollution benefits (Randall, Hoehn, and Toll ey, 1981). The sequencing
effect occurs when the value of a particular good or policy depends on the
order in which it is valued in relation to the other goods or policiesinthe
sequence. Because goods are substitutes and conpl enents, the sequencing effect
I s an under st andabl e econom ¢ phenonmenon.  Aggregation bias can occur if the
researcher sunms up the values for each of the goods in the sequence where eaeh
%Qod was valued as if it were the first element in that sequence. Part-whole

ias, on the other hand, involves a divergence between what the respondent
val ues and what the researcher intends the respondent to value. In this study,

sequencing effects are mnimzed by considering the entire water pollution
control programfor the Lhited States.

15. Fisher and Raucher (1984) suggest a defensible neans of indirectly
estimating the lower bound of our sanple’s intrinsic (nonuse) benefits for
water quality by dividingthe nonusers’ WP by the total sanple’s WP. Wen
nonuse i s defined as no instream recreationnal use of freshwater by the
respondent In the past 12 nonths, intrinsic benefits calculated by this
procedure amount to 39 percent of the total WP anount. Wien nonuse is
extended to include everyone in the respondent’s household, Intrinsic benefits
amount to 30 percent of the total. Finally, if nonuse is defined as no direct
or indirect (e.g. picnicking, canmping, duck hunting etc. by freshwater)
activities by anyone in the household, a | ower bound for intrinsic benefits of
19 percent is indicated.
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2. ESTI MATES OF NATI ONAL FRESHWATER QUALI TY BENEFI TS

Inthis chapter we present estimates of national freshwater quality
benefits based on the findings of the RFF contingent valuation survey. In what
follows we first describe the core of usable data and the survey's findings
based on these data. W then adjust these data to conpensate for sanple
sel ection bias and item nonresponse bias and estimate aggregate nationai
freshwater benefits. W conclude with a discussion of the costs and benefits

of freshwater quality control

Core O Usabl e Responses

O the original 813 interviews, 564 or 70 percent yielded usable WP
amounts and constitute the usable core -of interviews which we use for our data
anal ysi s. This is an acceptable itemresponse rate given the degree of
interest and effort involved in answering conplex CV scenarios such as the one
used in this study and represents a sharp inprovenent from the item response
rate for our 1980 pilot study." However, since the nonrespondents were not a

random subset of the sanple,it is necessary to conpensate for their |ack of

1. The itemresponse rate for the WIP questions in that study was 50
percent. The inprovenent occured despite the fact that we increased the
standards for | ooepting a WP answer a8 valid in the present study and used a
| onger and nore conplex survey instrunment. Further efforts to increase the
i temresponse rate above70 percent woul d face a tradeoff between increasing
t he usabl e responses and decreasing the proportion of the respondents who are
giving neaningful answers. W speculate that the 70 peroent Item response rate
may be close to the upper limt for random sanples who are asked to val ue
conpl ex public goods. For comparison, only 13 percent nore of the sanple gave
usabl e responses to a standard survey question which asked whet her respondents
thought "too nuch, about the right anmount, or too little" was being spent on
reducing water pollution in the nation's freshwater bodies.
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response to avoid biasing our benefit estinmates. These adjustnents are
discussed later in this chapter after we give the initial results.

Slightly nmore than half of the unusable responses nmay be characterized as
protest zeros which are zero anounts given by respondents who object to some
aspect of the scenario, such a8 paying for the good by the specified vehicle,
or who fail to understand the hypothetical market. These response8 were
identified by a series of followp questions (gs. YL - Y11) asked of each
respondent who gave a zero bid. |If the respondents said they gave a $0 bid
because. that is what the level of water quality is worth to themor because
t hey | ack enough noney to pay anything, their. WP amount was treated a8 a
genuine $0. Al those who gave other reasons for their zero anount were coded
a8 giving protest zeros.

The remai nder of those who did not respond to the WIP itens, consisted of
72 don’t knows (29%, 18 refusals to answer the WP questions (7%, 16
i nconsi stent (too high) responses (6%, and 10 inconsistent (too |ow) responses
(4% . Responses j udged inconsistent (too high) were those whi ch exceeded 5% of
t he househol d's I ncome while those judged inconsistent (too | ow were WP
anounts O less than $5.00 (usually $1.00) given by respondents with above
average to high i ncome8 and supportive positions on wat er pollution control
expendi tures. The "too | ow' responses may be regarded as protest zeros which

messed being identified because the token positive anounts given by these

respondents renoved them fromour protest zero screen. 2

Bearing In mnd that large differences are required when conparing percent

di fference8 between snal| sanples, the data in table 1 show that people with

2. Appendi x E describe8 these outliers in detail . One possi bl e
explanation of the "too high" value8 is that they represent strategic behavior.
The fact that they were nostly given by respondent8 with | ow educati onal
levels suggests thoughtless “rather fhan “strategic behavior, however.
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the lowest level8 of education and people age 65 and over are especially
unlikely to give usable responses to the WIP questions.3 Those in the ol dest

age category are particularly likely to give "don't know' responses.

Table 1 DI STRIBUTION OF USABLE, PROTEST ZERO AND DON T KNOW
RESPONDENTS BY EDUCATI ON AND AGE

Educati on

G ade Sonme H S. Sone College

School H'S. Gad. College Gad. College Total N
Usabl e WP 6% 10 38 25 13 9 101% 529
Prot est Zero8 17 20 39 16 6 2 100 135
Don' t Knows 2 15 27 21 8 6 99 85
Age

Under 30-  45-

30 45 64 65+ Tot al N
Usabl e WP 27 31 24 18 100 529
Protest Zeros 15 26 33 27 101 136
Don't Knows 12 24 22 43 101 87

Unadj usted Esti mates

Table 2 presents the WIP amounts for each of the four series of bids
neasured in the study. Using the reconsidered series of bids, the respondents
who gave usabl e responses were wlling to pay $106 annual |y for naintaining
boatabl e quality water (WPBp), $80 nore to reach the fishable mninum water
quality level (WPFy), and an additional $69 for swimmable quality water
(WPSp for an unadjusted total (WPTOTR) of $276.

Analysis O Changes

An exam nation of the changes, made by the 75 respondents who reconsi dered

3. These characteristics generally predict nonusable . (don"t know)
responses to other questions 'in the ~survey. Exam nation of other
characteristics show these to have the  strongest rel ationship.
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Table 2. MEAN UNADJUSTED ANNUAL HOUSEHOLD W LLI NGNESS TO PAY AMOUNTS FOR
DI FFERENT LEVELS OF NATI ONAL WATER QUALITY BY TYPE OF BID

Vat er

Quality First Reconsi dered | nforned Highest

Level Bd(P Bi d(R) Bid(l) Bid(H) N
Boat abl e $111 $106 $125 $141 564
(WIPB) (10;%40)* (10;40) (11;48) (13;50)

Fi shabl e 80 80 96 108 564
(\WIPF) (8;30) (8;30) (9; 35) (10;50)
Swimable 89 89 102 116 564
(WIPS) (12;25) (12;25) (12;25) (13;25)

Total WIP 280 276 323 366 564
(WIPTQT) (25;125) (25;120) (27;150) (29;150)

Nunber changi ng

their bids at each 75 104 136

stage

*(Sandard error of the nean; median).

and revised their amounts after the giving their WPg amounts, shows that nany
of them corrected mstakes caused by respondent m sconcepti ons about the
elici tation process. These mstakes fell Into easily recognizable patterns.
One invol ved respondents who did not initially grasp the fact that they would
be valuing three water quality levels and who therefore gave nost of their
water quality dollars for thefirst level. Gven the opportunity to reconsider
t hese anmbunts, these respondent8 typically reduced their WP anounts for
boatable qual ity and increased their bhid8 for one or both of the other two
levels.  Respondent 1252, for exanple,initially gave WIP anount 8 of $800, $0
and $0 which he revised to $100, $100 and $300 for boatable, fishable and

swi mmabl e national water quality respectively. A second pattern occured when
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respondents lowered their total WP anmount after after realizing that the tota

they had comtted themselves to In the first sequence was higher than they
i nt ended. By far the nost dramatic exanple of this was respondent 2268.

Al though her househol d i ncone was only in the $22,500 category, she initially
gave $300 for boatable, $400 for fishable and another $400 for sw mmabl e water

quality -- atotal of $1100. dven the opportunity to revise her amount, she
said she was willing to pay only $100 for each level, for a nuch | ower $300
total. The overall effect of the increases, decreases and reallocating which
took place at this stage was a very small decrease in WPTOTE.

In the WP, iteration, one hundred and four or 18 percent of the
respondents revised their bid8 after being told the actual range of what peopl e
in their income category are currently paying in taxes and prices for water
quality. Those who earlier reveal ed what amounted to "underpayments” rel ative
to what they are paying were nore likely to change their WP amounts to bring
themcloser to the actual paynents than those who "overpaid." This behavior is
consistent with a range of plausible notivations ranging from confornmty to the
social ly approved goal of paying your fair share to rethinking the val ue of
water quality in the light of information thought to reveal sonething about its
true price. Approximtely half of the changers were respondents who increased
t hei r WPTOT upon di scovering that their WPn anount was bel ow what they were
paying whereas only fourteen |owered their WPTOlg amounts upon di scovering
these amount8 were higher than their current payments. O the other changes,
i ncreases predom nated including seven people who increased their WPTOTR
amounts fromthe actual paynent range to a |evel higher than this range. The
overall effect of these changes on the total WP anount was a substantial 17

percent increase spread quite evenly across the three water quality |evels.
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The last Iteration, where the respondents were confronted with the
assertion that the anount they had previously coomtted thenmsel ves to m ght not
be enough to maintain even the present mninumlevel of water quality (a strong
statement), stinulated the |argest nunber of change8 and produced a further 13
percent increase in WPTOT. One out of four respondents increased* their
anount8 at this stage including 34 people who already had gi ven amounts whi ch
exceeded their actual payments. Overall, taking those who made nultiple
changes into account, approxinately 30% of the respondents changed one or nore
of their WP anpunt8 and of these about a third changed more than once. °

WC believe the WP, series represents the nost valid basis for estimating
WP (after adjustment for nonresponse) because the informed and, in particular,
the highest series of WP questions put a significant amount of social pressure
on the respondents to revalue their responses upward.  The prospect offered
respondents in the highest condition was quite drastic -- that even the
boat abl e | evel was threatenedif a higher WIPB bid was not forthcom ng. W
wi || show the useful ness of the two post-WPg series |ater after wefirst tumn
to the issue of explaining why people gave the WPg responses they did.
Estimation

Using a theoretically based equation to predict WP anmounts in CV surveys
provi des evidence for the reliability of the data as well as for its
(construct) validity. Based on a reading of the relevant literatures and our
earlier work (Mtchell and Carson, 1981) we hypot hesi ze:

WP = f(INC, WSPEND, USE, ENvV, GOVT) (1)

4. No one decreased their WP anounts at this stage.

5. The mean bids for the first and reconsidered condition8 were not
significantly different except for WIPB. ~ Each of the other two revision
opPortunltles gencraliy resulted in nean bids which were significantly
different fromtheir predecessors.
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where INC i s househol d Incone, WSPEND i s the respondent's attitudes toward
water quality expenditures , USE is the househol d's recreational use of water,
ENV I's the respondent’s self identification as an environnmentalist and
attitudes toward general environnental |ssues,and GOVT is the respondent's
attitude toward government spending and regulation and the respondent's beliefs
about the governnent's efficacy in providing public goods. Operationalization
of INCis straightforward (q. 40, in thousands). WSPEND is neasured by
constructing a five point scale from questions lo, 2, and 3, giving a score of
5 to "spend a great deal nore" on water quality. W gathered a large amount of
househol d recreation data in the questionnaire. The USE neasure adopted here
s total person days of water-based recreation by househol d nenmbers in the past
year, TDUSE. Although we included questions on pollution and pollution control
cost in our 1983 instrument,’ we were unable, for reasons of length
restrictions, to include any questionswhich neasured the respondent's self
identificationas environnentalist. Nor did we include any questions which-
pertainedto covT. /

Using a sinple linear functional form and the available variables, we have
as an estimate of equation (1):

WIPTOTR = - 347 + 8.75e INC+ 99.26e USPEND + .51 + TDUSE (2)

(-4.6) (11.1) (5.2) (2.4)

where the nunbers in parentheses are the t-statistics and the adjusted R is

6. The responses to these questions are highly correlated wth WPEND.

7. In retrospect (and based upon our subsequent analysis of the Mtchel
and Carson [1981] survey data which included all of the questions used on the
1980 Counci| on Environnent al EP%&&&Y survey [Mtchell, 1980]), the inclusion
of questions related to ENV an woul d have been useful and shoul d be
included in future CV surveys. On the other hand, our data analysis for this
survey finds that nuch of the detailed househol d recreational use information
obtained is redundant for the purpose of predicting WP.
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.26.8  Looki ng a theresidua s snd the stati stics based upon them such as
Cook’s D and Bel sl ey, Wlch, and Kuh's DFFITS and DFBETAS, it appears that the
poorest predictions and most influential cases involve respondents with |arge
incomeswho are willing to pay large amounts for water quality inprovenents.

The log-log form of equation (2) rectifies nuch of this problem

LWPTGTR = - .52 + 1.03 e ZNC+ 15 e LWSPEND + .06 ¢ LTDUSE (3

(-1.5)  (12.9) (7.0 (2.0)

where the L prefix indicates that the natural |og has been taken. 9 This
equation gives an adj usted R% of .36 which indicates a good fit given
cross-sectional data and such a parsinoni ous nodel.  An exam nation of the
di agnostic statistics for this equation shows a much better overall fit. Any
probl ems which now exist tend to lie with respondents who have noderate to high
incomes and very |low WP (typically zero or one dollar). Since we suspect that
sonme of our zero or |ow token anmounts are really protest zeros which were not
pi cked up by our protest zero screen, this is a nore intuitive pattern of
10

probl em responses.

Part-Whole Experiment

The results of our test for part-whole bias are given in Table 3. Recall

that respondents in subsanple A were infornmed of what they were currently

paying for water quality whereas those in subsanple B we told the anmounts for

8. The regr eSSI on i s based on 481 observations. The difference between
our 564 "useabl " responses and the 481 observations used in the regression

equation is due to missing values on the independent variables particularly INC
and SPEND.

9. Since the log of zero is undefined, the follow ng two conventions were
used. LTDUSE = O if TDUSE = O and Log(TDUEE + 1.7128) if TDUBE > 0. The

m ni num WPTOTvies set to 1 (i.e., WPIOTR < 3 set equal to EXP).

10. Based upon our previous experience, we suspect that nmany of the WP

anmount s %| ven by these peopl e woul d have been predictable if a GOVT variable
were avail abl e.



28

both the water and air pollution control programs. (For example, B subsanple
househol ds in the $20,000 to $29, 999 incone range were told that their present
payments for water pollution are $175.$300 per household and their air payments
are $265-420 whereas the conparabl e respondents in subsanple A were only
Inforned of their water pollution paynents.) |If part-whole bias is present we
woul d expect less of a positive difference (D) (or a greater negative
di fference) between the reconsidered hids and the informed bids for treatnent B
because of a greater propensity on the part of those respondents to correct
overspending on water pollution control by reducing their bids. The Z value
for the non-paranetric Wcoxon test statistic in each case is very

i nsi gni ficant 11 and t he hypot hesi s is rejected. 12

Table 3. TEST OF INTRODUCING AIR POLLUTI ON CONTROL COSTS

Mean(A) * Mean(B) Z(W1 coxon) Prob>| Z|

(SEM A) (SEM B)
DB* * $21.85 $14.57 0.35 .73
(Boat abl e) ($7.03) ($6.63)
DF 12.87 14.79 -0.53 .60
(Fi shabl e) (5.97) (7.50)
DS 10.41 7.44 0.51 61
(Swi mmabl e) (4.82) (4.73)
Dror 45.14 36.80 0.84 40
(Total) (12.37) (15.65)

N=311 N=253

*Version A inforns respondents of their present payments in taxes and higher
prices for water pollution control. Version B inforns themof their
payments for both air and water pollution control.

**DB = Informed WIPB - Revised WIPB.
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In and Out-of-State Benefits

Qur data show that many respondents have sone value for out-of-state
provision of the good. A though nost people (nore than 90 percent) wanted at
least one third of their WIPTOTR spent in-state, only one person out of three
wanted all of It spent in-state. Overall, the respondents answering the WP
questions allocated 67%of their WPTOTg for water quality inprovenents to be
spent in their state and 33%of this anmount to be spent out-of-state. 13 The
medi an in-state percent (70% was al nost identical to the mean. The correlates
of preference for local benefits suggest that the nore cosnopolitan a person's
orientation and experience, the greater their allocation for out-of-state
benefits. In-state benefits we positively correlated with the nunmber of
years lived in the state and age and negatively correlated wth education,
income (to a lesssr degree) and recreational use of. out-of-state water. There
were no significant differences in the in-state/out-of-state split across
regions.

Partial |nprovenents

According to the answers to the' hal fway" and "95 percent" questions, the

11. The apparent large size of the difference between versions Aand B is
an artifact of the nethod used to test the hypothesis. Because the
pre-Informed WP amounts for A and B are not quite equival ent, we conpare the
I ncrenental change fromthe revised to the infornmed WP neasures for each
version instead of the absolute WP, anounts. The $7.28 difference between the
A and B increnents for boatable water quality is |ess than 6 percent of the WP
amount for this quality level,and well "within the confidence interval

suggested by sanpling variation.

12. W also perforned t-tests on the actual differences and the difference

of the logs. The largest t-value was .74. In these cases the t-test is
grossly Inefficient because, since nmost respondents did not revalue, the
di stribution resenbl es an extrene version of a doubl e exponential wth a large
sFi ke at zero. nme Wlcoxon test is much more EFFICIENT in this case and only
slightly less efficient in the normal case (Lehmann, 1975).

13. This estimate had a standard error of the mean of 1.18 percent and was
based on 530 observations.
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benefits of partial Inprovements are considerable. Al nobst nine out of ten (89
percent) of those who answered the question said the 95 percent inprovenent
from boatable to fishable is worth the sane to themas the conplete
inprovenent.|4 Those who were unwilling to pay the same amount for the partia

I mprovenent in this case were disproportional Iy residents of |large urban areas.

This is understandabl e because the question informed respondents that the
“lakes, rivers and streans conprising this five percent would all be located in
heavily industrial and/or urban locations are a lot of people live .” Each
person who was unwilling to pay the same amount was asked how nmuch they were
willing to pay for this partial inprovenent. The WIP anount for raising 95
percent of the nation’s water to at least the fishable level is $74 or 8
percent less than the WPFg for raising 99 percent to at least that |evel
Turning now to the hal fway inprovement question, which was asked of subsanple
A we find a somewhat |esser percent (73 percent) were willing to pay the same
amount for the halfway inprovement fromfishable to swinmable as they were for
the total inprovenent. Because those who were not willing to pay the sane
amount we wlling to pay a sonewhat greater percent for the partia

i mprovenent than In the 95 percent case, the overall reduction in WPSy for
swimable water quality is slightly less.

It is possible to conmpare these estimates of the benefits of the 95 to 99
percent fishable water partial Inprovement with a recent estinmate mde by
Vaughan and Russell (1982) using a participation-travel -cost nodel.  Vaughan
and Russel | val ued the benefits accruing to fishernen fromi nproving nati onal
freshwater so that all waterbodies are at |east at the fishable quality Ievel

This inprovenment is equivalent to raising three to five percent of the

14. Which w defined as where 99 percent or virtually all the nation’s
| akes, streams and rivers would be fishable.
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wat erbodi es fromless than fishable to fishable quality, an increase quite
simlar to the 95 vs. 99 percent inprovenent w asked our respondents to val ue.
It mght be expected that our estimates should be somewhat higher than Vaughan
and Russell 's due to the nore Inclusive nature of our benefits. On the other
hand, it is |ikelythat recreationa benefits domnate the benefits of the 95
vs 99 percent inprovenent in our survey, since the 95 percent |evel provides
for a large nunber of available substitutes and is likely to fufill many
peopl e's stewardship needs. Vaughan and Russell's estimate of the benefits for
this inmprovement range from 200-1200 mllion (1983) dollars with 500 mllion
dollars as the best rough point estimate. Considering the difference in
nmet hods and data bases,this anount is renarkably simlar to our 490 mllion
dol lar point estimate for the 95 to 99 percent inprovenent.

Distribution _of Benefits

Baurmol and Cates (1979) have noted that studies of the distributive
effects of environmental policy are still in their infancy despite the crucial
i nportance of the equity issue for environmental policy. Based on their review
of the then available literature on distributive benefits, they raise the
possibility that the less affluent may believe that environmental inprovenents
cone at their expense. They cite poll data as evidence for a "consistent
pattern of disproportionately strong support for environnental prograns anong
hi gher-income groups" (Baunol and Cates 1979: 184). One of the ngjor
advant ages of the CV nethod over other benefit estimation techniques is the
Information It provides on the distribution of the benefits for the program
bei ng val ued, thus permtting the identification of |osers and the gai ners.

The data presented in table 4 enable us to assess the distribution of
water quality benefits for five broad incone categories. It shows, first,

average willingness to pay for water quality Increases sharply with incone. In
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absolute terns, the respondents in the highest income category are willing to
pay al nost 19 tines as nuch, on the average, as those in the | owest incone
category. However, when benefits are neasured by the percent of their income
people are tilling to pay for water quality, the distribution is only mldly
progressive. The biggest difference is between the | owest and hi ghest inconme
groups with the mddle three groups show ng no clear pattern. This finding is
quite consistent with the pattern of broad-based pattern of support for
environnental goal s snd the environnental novement which becane apparent in
numer ous public opinion polls in the late 1970s (Mtchell, 1979; and the 1980s
(Council on Environnental Quality, 1980; Ladd 1982; Mtchell, 1984), and in the
distribution of responses presented in table 4 to a question in our present
survey which asked respondents how inportant to them personally is a "national
goal of protecting nature and controlling pollution.” As indicated there, at
| east 60 percent of every incone group said such a goal is "very inportant" to
them personally with only modest (and Insignificant) differences between the
hi gh and | ow i ncome groups.

It thus appears that demand for environmental quality in general and for
i nproved water quality in particular is broad based although the nonetary
benefits are subject to strong incomeconstraints. Two recent studies of the
di stribution of water pollution control costs (Lake et _al., 1979; GQaneesi and
Peskin, 1980) found that they tend to bhe mldly regressive overall and

especial |y regressive at the |ower income |evels, 1® because these costs are

15. Conparisons between the two studies are made difficult because of
differences in their baselines and denmographi c projections. However, both show
the | owest incone group is pa?u n% more than twi ce the percent of their Incone
toward water pollution control than those in the highest income groups. The
regressive inpact of water pollution control costs is mtigated somewhat by the
federal sewage treatment plant and nonpoi nt source control prograns. Control
costs for air pollution are nore regressive (Ganessi and Peskin, 1980) ow ng
to the absence of conparable federal prograns.
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Table 4. WPy FOR WATER | TY UP_TO SWMWABLE LEVEL WATER AND
| PORTANCE OF NATI ONAL GOAL OF PROTECTI NG NATURE AND

CONTROLLING PCLLUTION BY | NCOME GROUP

National Coal of
Protecting Nature and

Househol d Sd. As % of Control I'ingPo| | ution
| nconme N Man Error Mdian Incone Very | nportant
under 10,000 125 § 61 $6 $ 35 .90 60%
10,000-19,999 154 171 16 100 1.18 71
20,000-29,999 130 225 20 150 .92 66
30,000-49,000 9 7 422 45 270 1.13 63
50,000 and
over 41 1154 281 600 1.32 66
All
Respondent s** 564 276 25 120 1.05 66
o Question wording: “Sone national goals are nore inportant to people than

others. How I nFo_rtant to you personally is a national goal of protecting
nature and control ling pollution? Is it very inportant, somewhat inportant,
or not very inportant to you."

**Including those who did not give their household s income.

pai d |argely through sewer fees and higher prices for a nunber of basic
consuner goods. Present water pollution control policies sre therefore
inequitable, a finding made nore apparent by treating our CV survey as an
anal ogue of a voter referendum If the referendumwas on a flat tax, the
medi an votsr woul d rule and $120 is the maxi num annual anount that would be
approved by a mpjority. |f the referendumproposal was for a progressive tax,
wi th each of our broad incone groups paying the nedian amount for that group,
the Indicated overall average paynment is $164. Roth of these anounts are far

short of our sanple nean of $276, although it should be noted that our incone



34
categories are few than the income brackets on which differential tax rates
are based and therefore may underestimte the anount that woul d be-approved by
an ideal referendumon a progressive tax. QGeater equity will be achieved if a
larger portion of the costs of water pollution control are collected by Incone

t axes. 16

The fact that water users account for a disproportionate nunber of
those in each income group who are tilling to pay nore than their group’s
nedi an WP anount , suggests that full equity would require increasing the
amount col lected for water pollution control by neans of recreational user

fees.17

V¢ can al so examne the regional distribution of water quality benefits.
The design of our sanple gives us conparable subsanples for the four census
regi ons shown in table 5. The nedians provide the best inter-regiona
conparisons because the nean estinmates from small subsanples are prone to bias
introduced by a few unusally large amounts. A though the regions do not differ
significantly on the means, sone of the median differences, especially between
the Northeast and the South, are highly significant. These regions are broadly
defined, however; a larger sanple designed to provide sufficiently |arge random

subsanpl es for each of the nine census regions m ght show di fferences. 18

Table 5. WPTOT BY CENSUS REGI ON
Std.

Reqi on N  Mean Error  Median

Nor t heast 115 $256 $30 $160

M dvest 151 281 44 110

Sout h 174 283 40 100

Vst 124 231 31 125
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Aggregate Estimates

Adjusting for Sample Selection and Item Nonresponse

The WIPR (reconsidered) series we adjusted for itemnonresponse and

sanpl e sel ection bias in tw phases. 19

In the first, which inputed WP val ues
for the thirty percent of the respondents wth mssing WP val ues, we assi gned
each observation to one of six categories ordered by WFPTOTRZO and used CART,
atree structured classification procedure recently devel oped by Breiman et _al.
(1984), to estinate a classification tree. This treeis givenin figure 3.
The square boxes in the tree represent termnal nodes and were used as the
i mputation ol asses. Each observation with a mssing/unusable val ue for
WIPTOTR was classified into one of the term nal nodes.  The missing WPTOTR
values for these observations we inputed by randomy assigning values to
t hese observations taken fromthat node's pool of valid WIPTOIR val ues.

Wiile CART is a very powerful non-parametric technique which has nuch to
recommrend it in situations where econom sts are currently using logit or
probit, the feature which is crucial for our purposes is Its surrogate splits.

These identify the alternate splits which can be wed in place of the optinal

split. For exanple, the first split in the CART tree in figure 3 shows that

16. Nonpoint source controls and subsidized sewage treatnent plants are
the primary diect Federal expenditures on water pollution control.

17. The upper Incone groups may also view part of their incone transfer to
the | ow inconme groups as earmarked for paynments for sewage treatnent.

18. For instance, the West category would be split into the Pacific and
Mount ai n census regions. According to the findings of our 1981 study, the
Paci fic Region has a substantially higher willingness to pay for water quality
than the Muntai n Regi on.

19. The procedures wed in this section as well as a nunmber of alternative
met hods are described in Carson (1984).

20. The categories and their |abels are: 1. WPTOTR$0-$25; 2 26-74; 3
75-149; 4: 150-249; 5: 250-499;: 6: 500+.
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househol ds with an incone of |ess than or equal to $15,000 go down the tree to
the left and those with a greater income go to the right. Wat if, as is the
case Wth our data, a large nunber of the respondents Wio failed to answer the
WP questions also did not answer the Incone question? CART solves this
probl em by estimting the splits on the other variables which best mmc the
optimal income split and wing these splits for the observations for which data
on the optimal variable are mssing. In our exanple, age is the best surrogate
split variable and observations Wth a mssing incone val ue are accordingly
sent left or right on the basis of age.21

In the second phase, we used the househol d weights supplied by the
pi ni on Research Corporation to weight the observations to make the sanple
representative of the Census population. As is typical in national probability
sanpl e surveys, women were somewhat overrepresented in our unwei ghted sanpl e of
respondents and young bl ack males we underrepresented.

Table 6 presents our adjusted estinmates. A conbination of househol d
wei ghts and inputing the nmissing values reduced the adjusted WPTOT, val ue by
12 percent wth each of the two correction techniques contributing
approximately equallytothis reduction. 22 Two nore common nethods of I nput i ng
m ssi ng val ues, using the nean val ues based on“hot deck” inputation classes
devel oped from conbi nations of ‘the denographic variabl es and naxi num|ikel i hood

inputation, resulted in very sinlar values in the adjusted WPTOT, -- $246 and

$237 respectively. Thus, if the mean value is the prinary concern, the choice

21. CART also provides useful information about the structure of the
public's wllingness-to-pay. hus, although the tree in figure 3 is in general
agreenment with our regression results,it suggests conplexities which otherw se
Y%uld q?t be apparent and Wuld be difficult to nmodel In a regression

r amewor

~ 22. This scale factor was applied for consistency to the rest of the WPp
series as shown in table 6
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of how to Inpute the mssing values is not critical. However, the nethod of
using an ad_hoc conbination of demographic variables does not use all of the
available infornation in the data set and the BMnaxi nrum | i kel i hood procedure
s very sensitive to the normality assunption.. The non-parametric CART
procedure avoi ds both of these problens and provides an informative picture of

the problems structure.

Table 6. ADJUSTED ANNUAL HOUSEHOLD VALUES FOR BEST ESTI MATE OF NATI ONAL
WATER QUALI TY BENEFI TS*

St andard Error 95% Conf i dence

Mean of the Mean | nterval
WPy

(Boat abl ) $93 $8 $77-109
v¥ EPBhabi e) 70 | 6 58- 82

WTP :
7 (sulmmabie) 78 9 60- 96
WIPTOTR 242 19 205- 279

|

\/

Stability of WP Val ues

A conparison of the results obtained by our 1980 pilot study with the
rel evant WIP amounts fromthe 1983 survey provide an indication of the
stability of these findings. Although the 1980 survey wed a shorter and |ess
refined scenario,and had a 20 percent hi gher nonresponse rate to the WP
questions, it is conparable with the 1983 scenario in all inportant respects
including the levels of water quality valued, the elicitation nethod, the
paynent vehicle and the we of personal interviews with a national probability

sanple.  The 1980 survey produced an uncorrected estimte of WP for sw nmable
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quality water of $225. After adjusting this estimat e23 to make it conpar abl e
with our 1983 estimate, a revised estimte of $252 is obtained. This anount is
not significantly different fromthe 1983 estimate of $242.24 This indication
of reliability is reassuring as we woul d not expect to find changes in question
wording for noncentral features of the scenario causing large differences in
WIP. 25 The st abi lity in the WP amounts in the two surveys also mrrors the
stability in public attitudes toward water quality and pollution control
expenditures during this time period (Mtchell, 1984).26
Agaregate Benefits

W can now assess the aggregate benefits inplied by our data and conpare
themwith the present costs of water pollution control. In maki ng these
conparisons, it should be noted that the benefits neasured by our instrunent do
not include withdrawal benefits nor the benefits of preventing possible |ong

term damage caused by the deposition of toxic chemcals in waterways and | akes.

23. Three corrections had to be made. (1) Snce the 1980 WP amounts were
truncated at $999, the 1980 amount was ad justed by cal cul ating the 1983 WP
with and without a $999 truncation and adding the resulting amount ($41, after
di scounting) to the 1980 nean WP. (2) Amultiplier of 1.20, based on the
consumer price index, was wed to adjust for inflation. (3) The differential
nonresponse rates were adjusted for by using a deflator of .79 obtained by the
CART techni que.

24, A Priori, we mght have expected the 1980 WIP to be sonmewhat hi gher
than the 1983 WP since e dxoni ahnents agai nst val ui ng ot her environnental
qual|t?/ changes were stronger in the latter survey. The WP for boatable and
fishable water quality are not directly conparable due to the significant
nunber of resEondents in the 1980 survey who apparently did not realize they
woul d have a chance to value level s of water quality higher than boatabl e.
Hoehn and Randal | ( 1982) show why the Intermediate steps but not the total is
affected by this type of behavior.

25. To the extent that the two surveys are different, the simlarity in
results is al so evidence of cowergent vaidty.

26. I'n contrast, WP amounts for control of toxic waste dunps woul d not be
expected to be stable, because public concern about this good is recent and
rel'atively volatile.
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Commer ce Department estimates (Faber, Dreiling and Rutledge, 1984 ), put water
pol lution control expenditures in 1982 at $22.2 billion and pro ject themto be
approxi mtely the same in 1983.27 According to the nbst recent estimtes by
the EPA (Environnental Protection Agency, 1984), substantially higher annual
expenditures w |l be necessary during the renai nder of the decade in order to
i npl enent the best available water pollution control technol ogy (BAT) which
w || be necessary to achieve the uniformgoal of swmmable quality water cal | ed
for by the O ean Wter Act.

If we take our adjusted WIPTOTR val ue to be an estinate of the | ower
bound for household willingness to pay to achieve a water quality goal of 99
percent swi nmmable water, an aggregate national benefit of $20.3 bil lion28 is
i ndicated for possible benefits. The 95 percent confidence interval for this
estimate is $17.0 - $23.5 billion. WPTOT, provides a possibl e upper bound for
these benefits at $30.7 billion wth a 95 percent confidence interval of $25.9
- $35.5 billion. Wsing the entire spread, we woul d have benefits for swi mmable

wat er of between $17.0 and $35.5 billion.

As al ways, such nunmbers need caveats and qualifications. W believe

27. The national water quality benefits which Freeman (1982) estinated on
the basis of his reviewof the then existing studies are not directl
conparabl e to ours. Inthe first place, his estinaies are baaed on the Counci
of Environnental Quality's ( 1979: pp . 666-667) definition of ingrenental
ol | ution attai nnent due to current Federal regul ati on (Freeman, 1982: 5). Qur

its, incontrast, are conparable wth the Commerce Departnent’s definition
of total pollution control ooat.Second, he includes narine benefits (accruing
to freshwat er inprovenents?, comrmercial and wthdrawal benefits which we do not
directly neasure. Freeman finds these benefits account for slightly less than
half of the total water benefits and they occur prinarily at the fishable or
bel ow | evel s of water quality. According to both Feenan ( 1982) and Feenberg
and MIls (1980), the greatest uncertainty liesin the size of the recreational
and Intrinsic water benefits wthwhich this study is concerned. V& should
al so note that neither we nor Freenan take account of the possibility of very
| ong termdanage due to toxi c chemical contamnati on.

28. Baaed on 83,918,000 1983 househol ds (U S. Census Bureau, 1984).
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WPTOTR to be a fairly reliable |ovwer bound. A each juncture where we vere
faced wth a design deci sion which had the potential for biasing the WP
responses up or down,we chose the procedure which had the latter tendency.
Virtually every one of our atatiatical adjustnents for sanpl e sel ecti on and
i temnonresponse have further reduced WIPTOT, 29 o the upper bound aide, we
feel leas confident. lo atatiatical adjustments have been nmade and the

respondents were subjected to possible inplied pressure to rai se their bids.

An adjusted WPTOT, (inforned) estimate would provide a nore reasonabl e basis
for an upper bound. The aggregate WIPTOT| value is $24.0 billion. Taking this

as an upper bound and aggregate WPTOIR as the | ower bound, a range of roughly

$20 to $24 billionisindicated for the water quality benefits valued in this

st udy.

29. Among the desi gn deci si ons whi ch potenti al | Iy bi ased the WP anount s
downward are :presenting naterial about other costly public prograns (e.g.,
crine) and tradeoffs between environnmental quality and cost at the beginning of
the questionnaire; rem nding respondents that noney spent on water pol | ution
oontrol will not affect air pollution; using a payment vehicle of higher prices
and taxes; using an annual rather than a nont hly paynent vehicle, and
enphasi zing to respondents that they woul d obtain a tax reduction if the val ue
they give for water pollution control is |leas than they are ‘currently paying.
The effect of the statistical adjustments -- removing outliera and adjusting
for sanple bias and item nonresponse -- significantly | owered the nean
unadj ust ed WP anount s.



3. ISSUES OF RELIABILITY ANDVALIDITY

Introduction

In this Chapter we consider the question of the quality of our data. To
what extent are they valid and reliable? Are we actually neasuring consunmer’s
wi | lingness to pay for freshwater quality and, if 80, how accurate is our
measure? If there were an agreed upon criterion against which these data coul d
be conpared, our task would be straightforward. Unfortunately, the nature of
public goods is such that suitable criteria are alnmost always unavail abl e and
this case is no exception. Therefore, a nmore conplex and judgnental program of
assessnent is called for. It involves building a plausible case that our data
are not biased by the nost |ikely sources of error. The evidence is part
qualitative, part quantitative.

What are the nost probable threats to aCVv study’s reliability and
validity? Giventhe nunerous sources of possible error in survey research, a
t heory-based error framework is needed to identify the nost inportant sources
and the conditions under which they pose a threat. There has been some

discussion of this topic inthe C/literature and a series of inportant
m t hodol ogi cal experiment8 have been conducted to test for the presence of
several type8 of bias, such as starting point, strategic and hypothetical. The
framework we we in this ohapter is the result of our efforts to rethink these
sources of error and to relate themto the concept8 of reliability and
validity. It includes a typology of the most inportant potential biases in CV

studi es whioh is based on the existing CV literature and on other rel evant
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sources of theory fromsuch fiel d8 a8 survey research and social psychol ogy.

Sanpling bias in survey8 is the subject of a considerable |iterature (e.g.
Cochran , 1977 and Sudman, 1976) and Its properties are well recognized.
Somewhat nore recently, the nature of nonsanpling error in social surveys has
recei ved systenatic attention (D j kstra and van der Zouwen, 1982; Rossi, Wi ght
and Anderson, 1983) as evi denced by a growi ng nunber of met hodol ogi cal
experi nents (Schunan and Presser, 1981). Because of their need to measure
attitude strength with a nuch greater precision conpared with other types of
surveys, CV surveys face a particularly difficult nmeasurenent task. For
exanple, it is not sufficient for a CV study to sinply neasure, as do ordinary
attitude surveys, whether people are willing to pay a “great deal ," a "fair
amount” or "only a little" for "better" water quality. Instead, nuch nore
detailed infornation is required in the form of the highest dollar anmount
people are wlling to pay over a specific time period for a specified water
quality Inprovenent in a given location. This requirement, as we shall see,
can itself pronote error because of Its demands on the respondent.

Errors in CV surveys fall into two general classes: Those causing bias In
the estimates, and those increasing the variance of the estimtes. Presum ng
that the questionnaire would otherw se neasure the correct phenomenon, the
former affect8 validity, or whether the study is neasuring what it is intended
to neasure, and the latter affects reliability, or the consistency of the
responses. This division is not absolute as there are survey features that
| essen both hias and variance, those which contribute to both, and those which
pose a tradeof f between the two.

In what follows, we begin with a lengthy section which reviews the nost
I nportant potential biases which can occur in CV surveys and the techniques

which we and others have used or could use to detect or mnimze these bhiases.
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W next consider the factors which affect the variance of CV estimates,
I ncl udi ng those posing a tradeoff between bias and variance. |n the final
section we discuss the enpirical evidence for our data's reliability and
validity. Overall, we believe the design feature8 of the instrunent and the
avai |l abl e enpirical indicators of reliability and validity support the
conclusion that this report'8 water benefits estinmates are neani ngful and
reasonably free from bi as.
Bias in Willingness to Pay Amounts

Fgure 1 present8 a typol ogy of potential biases in CV surveys which we
wll use to examne the potential for bias in this study. Hypothetical bhias is
frequently listed in the standard litany of potential biases. O the basis of
t he approach adopted here, however, we conclude that "hypothetical bias" is a
msnoner since there is no one bias which uniquely result8 fromthe
hypot heti cal character of CV surveys. The hypothetical character of a CV study
may make it vulnerable to one or nore biases an/\or it may affect the
reliability of it8 findings. For exanple,sone respondents, when placed in=
situation where they are very uncertain about the value they hold for a good,
are tenpted to rely on one or nore aspects of the scenario for clues a8 to the
good's "correct" value, instead of making the effort to determne the value
they hold for the good. Alternatively, unreliability, nay occur if uncertain
respondent 8 answer t he questions by naking “wild quesses. ! The biases which
appeared to pose the nost difficult problens inthis study are starti ng poi nt
bi as, budget and anenity m sspecification, and itemnonresponse bias. A great
deal of our effort was devoted to devel oping way8 to mnimze bias fromthese

sources or, inthe case of itemnonresponse bias,to conpensate for bias from

1. Further discussion of many of these issues may be found in Mtchell and
Garson (1984).



t hi s source.

Fgure 1. ATypolog of Possible CV Biases
I ncentives to M srepresent Responses

A Strategic Bias
B. Coniiance Bias
1. Sponsor B as
2. Interviewer B as

[1. Miltiple Valuation

A Vehicl e Bias
B. Method of Provision Bias

L1, I nplied Value Cues

A Starting Point Bias

B. Range Restriction Bias
C. Yea-Saying Bias

D. Relational Bias

|V. M sspecificationof Market Scenario

Vehicle M sspecification

Budget Constrai nt M sspecification

Areni t yM sspeci fication

Probability of ProvisionMsspecification
Cont ext M sspeci fication

moo® x>

V. Aggregation Bias

A. Sanpling Design Bias
B. Nonresponse Bias

C. Item nonresponse Bias
D. Sequence Bias

| ncentives to M srepresent Responses

The first major category of potential biases in C/ surveys result8 from
incentives to respondents to misrepresent their stated WIP anount.  Ever since
Sanuel son' s sem nal 1954 article on the nature of public goods, econom sts have

general Iy held the view that people will |ie when asked about their preferences
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on surveys and a large nunber of papers have been writen on possible
technique8 to get around this problem (C arke, 1980). According to this view,
thereisagea dage tha respondents gi ving WIP amounts in CV survey8 wll
engage in deliberate strategic behavior in an attenpt to Influence either the
future paynent and/or provision of the public good in question. Public opinion
researchers have held almost the opposite view, ;that people are notivated to
tell the truth, but are prone to shape their answers to please either the
I nterviewer or sponsor,especially when they do not have a strong or well
considered view on the topic (Schuman and Presser, 1981). In this case, one
woul d expect respondents to shape their WP anounts in an effort to please
(comply) with the perceived w shes of either the sponsor of the survey or the
| ntervi ewer.

Strategic Behavior Until recently, economsts have tended to ignore the

threats to validity posed by other types of nonsanpling error, or they have
consi dered these error8 secondary to the strategic bias problem  There is
consi derabl e evi dence, however, which shows strategic behavior occurs wth far
| ess frequency than economc theory would predict and that it need not pose an
i nsuperabl e obstacl e to measuring WIP In nmost CV surveys.' Successf ul

strategi ¢ behavi or requires know edge of the rel evant parameters of the survey
(e.g., nean, variance, and nunber of respondents) which are generally
unavail abl e to the ordinary respondents. Indeed, the only person clearly found
to be engaging in strategic behavior in one test for It ina CV study was an
econom cs professor at a junior college interviewed at random (Rowe et. al.,

1980) and a class of econom c8 graduate students was by far the group with the

hi ghest level of strategic responses In a series of related studies conducted

2. This evidence is reviewed in Mtchell and Carson (1984).
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inavariety of settings (Marwell and Aves, 1981). The few cases where it has
been shown to occur are situations where respondents feared the imediate
inposition of a user fee for a good whi ch was provi ded free (e..g-;., Seller,
Soll and Chavas 1983). 1In the case of the present study, the eventual
I mposition of higher prices and taxes for water quality is unlikely to trigger
strategic behavior and no evidence for it was discovered in our pretesting.

Sponsor_and Interviewer Bias Overall, respondents who agree to

participate i n surveys are remarkably cooperati ve. They are notivat ed,
sonetines strongly, to neet the expectations of the interviener. Athough this
notivation nake8 survey research feasible, it has the potential to pronote bias
as respondent 8 may shape their answers to conply with what they take to be the
desires of the organization on whose behal f the survey is being conducted or
t he percei ved expectations of the interviewer. Oten the Identity of the
sponsor and/or the particular purpose of a survey is deliberately kept vague If
bias fromthis source is antici pated. Avoi dance of interviewer bias is
promoted by rigorous training of interviewers which includes the inculcation of
a strict rule not to deviate fromthe text of the interview I|f a respondent
has difficulty understanding a question or asks for more information, standard
survey research practice require8 the interviewer to either repeat the question
as witten or,If the relevant naterial is provided, to offer a standard
predetermned response to the question.

W& endeavored to mini nize sponsor bias by wng an introductory stat enent
whi ch only conveyed general infornation about the study’s purposes -- that we
want ed to know how much public prograns are worth to the respondent and that
their views will be used to help policy nmaker8 make informed decisions. The
interviewers identified themsel ves as Qpinion Research Corporatlcn enpl oyees.

Only if a respondent specifically asked who was the study's sponsor were they
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told that it was the Environmental Protection Agency. Few make such a request.

It is inpossible to test for interviewer bias if the Interviewers are assigned
to geographi cal areas, a8 they were inthis study, instead of randomy to
respondents. Any difference in answers between interviews conducted by
interviewer A whose assigned area is a | ower income urban |ocation, and those
conducted by Interviewer B, who conducted all her interview8 In a suburb, wll

nornmal |y be attributed to population differences. Unless interviewers conduct

| ar ge nunbers of interviews, popul ation effect8 cannot be di sentangl ed from
interviewer effects. The interviewers used in this study were all experienced
professionals.  Since more than 100 worked on the survey, the potential for

bias froman Individual Interviewer is relatively | ow

Multiple  Valuation

Mul ti ple val uation occur8 when the respondent sinultaneously val ues both
the specified good and another closely connected good. One formof this is

bias caused by the choice of payment vehicle. The ideal payment vehicle is one

which is plausi bl e and val ue-neutral . Typi cal paynment vehicles used in CV
survey8 are park entrance fees, increases In utility bills, property taxes,
sales taxes or Income taxes. A nunber of studies show that the public's
wi | lingness to pay for public goods issfrequently influenced by type of paynent
vehicle,contrary to the expectations of economc theory (Rowe et al., 1981,
Geenley, Wl sh and Young, 1981; Brookshire, Randall and Stoll, 1980). The
recent practice among CV practitioner8, Including ourselves inthis study, has
been to use the relatively neutral vehicle, “higher taxes and prices" Since
pol I's show consumers have negative feeling8 about taxes, use of this vehicle is
likely to induce the respondent to treat the valuati on process seriously and to
keep in mind his or her budget constraints.

The particular method of provision (or the agent providing the public
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good) wed in a CV scenario oan also bias the WTP amounts. Provision by public
charities auoh a8 the Salvation Army tend to evoke higher WTP as do some
agencies such as state fish and game commissonns. Conversely, provision by the
Federal government ® vokua skepticism in some respondents about the likelihood
that the good will be provided, even if paid for, and/or the view that the
Federal government generally wastes money and should not be given additional
money under any drcummdgance. We consider method8 to minimize scepticism about
the likelihood of provision below when we discuss misspecification of the
probability of provision. Likewise, we consider ways to minimize protest zeros
given by those who regard government a8 wasteful below under item nonresponse
bias. In this atudy, we had no alternative to identifying the Federal
government as the provider of improved water quality. People's views about the
Federal government were an important factor in promoting protest zero responses
despite our efforts, described in the next chapter, to overcome these
objections.

Implied Value Cues

Implied value cues occur where the respondent anchors his or her WP
amount on other value8 presented in the CV ingrument or implied by it Instead
of on the worth of the good itself. The potential for this important type of
bias stems from the teohniques wed by CV researchers to reduce the nonresponse
rate to the WTP questions. When the WTP amount is elicited by simply asking
respondents how much they are willing to pay for the good in an open ended
guestion, many respondents find it difficult to offer precise dollar values for
public goods which they are unaccustomed to price, such a8 improved freshwater
guality in the nation's lakes, rivers and streams. However, when respondents
are offered a context or framework for valuing the good, the number of

nonresponses decreases markedly.
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The four method8 which have been used by CV practitioners in order to
achieve an ®  ooeptable response rate are: (1) the bidding game, (2) multiple
choice questions or contingent ranking (Desvousges et al., 1983), (3) the
payment card, and (4) ® ooeptance or regection of a single WTP request without
bidding where the amount proposed is systematically varied | oroes the sample
(Bishop and Heberlein, 1979). Although each has one or more particular form of
potential bias associated with it, we restrict our comments here to the two
most commonly used elicitation methods. the bidding game, which we regected for
uae in this study, and the payment card, which we adopted. Each is subject to
a different potential bias.

Starting Point _Bias In the bidding game format (Randall et al., 1974),

theinterviewer proposesa starting bid and asks the respondent if he or she is
willing to pay that amount. If the answer is yes, the interviewer increases
the amount by some fixed increment and repeats the WTP question; if the answer
Is no, the interviewer reduces that amount by some fixed increment and repeats
the question. This prooeea oontinuee until the yeas change to a nay or vice
versa and the amount the person is WIP is narrowed down to a fairly small
interval . The potential for biaslays in the likelihood that the Initial
starting bid will suggest a value for the good to the respondent. Thus even if
a respondent rejects the initial bid, starting points well above the
respondent's true WTP will tend to increase the revealed WTP, while starting
points well below it will tend to decrease it (Thompson end Roberts,
forthcoming). Kahneman and Tvesky's (1974) psychological experiments
demonstrate that this effeot occurs under fairly general oonditione when the
value in queation is not well defined or not frequently considered by the
respondent. A preponderance of teats in CV surveys have shown that starting

point bias is a very real phenomena when the bidding game format is used and
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that this bias is often large relative to the final WP bide (Rowe et al.,
1980; Boyle, Bi shop and Wl sh, forthcom ng).3

Range-restriction Bias The bi dding gane’s vulnerability to starting point

bias led us to devel op the paynent card as an alternative elicitation
procedure.  Although this nethod, which is discussed at | ength in Chapter 5
has the potential for other types of bias, the risk of bias from these sources
appears to be more manageable. (ne type of potential bias frompaynent oarde
is relational bias which we will discuss ahortly. The second is the
possibility of range-restriction bias.

Al t hough no one starting point is identified on a paynent card, the
information on the card may restrict the range of the respondents’ WP anounts
in the following ways: (1) the maxi mum anount on the card may be |ower than
t he maxi mum WP of sone respondents, and (2) the anounts shown on the card may
not include the anmount the respondent is WP. The bias fromthe first
restriction is fairly easy to avoid by using a high enough val ue as the upper
anchor of the paynent card anchor. The bias for the second is nore subtle and
difficult to mnimze. For exanple, if the true WP of a significant nunber of
respondents falls into the gap between the zero and the first positive amunt
on the payment card respondents, despite the injunction to “choose any anmount
in between," may feel constrained to choose between zero and an anmount greater

than their true WIP thus providing little information about the shape of the

3.The typical test for starting point bias has been to perform an

anal ysi s of variance or runa regression of the form
WP=a+hS+e (1)

where WIP is an n x 1 vector of revealed WIP, Sis an x 1 vector of the
starting points used (a dumy variable in the ANOVA case) , a and b are
coefficients to be estimated, "and e is a vector of error terns. Carson,
Casterline, and Mtchell (1984) argue that nore conplicated fornul ations need
to be considered as the reaction functions to starting points above and bel ow
the respondent’s true WP are |likely to be different and non-Ilinear.
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underlying demand curve. Aternatively, even if the WP anpunt is greater than
the first anount above zero, people tend to pick either one of the nunber on
t he paynent card or a round nunber such as $10 or $25, instead of valuing the
good by anounts such as $17 or $23. Provided the card provides a large enough
array of anounts,and the sanple is sufficiently large, this type of roundi ng
of f should not cause nuch trouble in conputing neans or nedi ans. The
i nplications of such rounding off for nmore 8ophietlcated nultivariate analysis
are not well known although we do not believe they are serious. W should also
point out that the tendency to choose round nunbers or paynent card interval
points is nore of a problemwhen the revealed WIP anounts for the good in
question are likely to be concentrated in a fairly small interval, than when
the good is a broad national programsuch as the water quality levels valued In
t hi s study.

Yea-saving i s the tendency of sonme respondents to agree with an
interviewer’ s request regardless of their true views (Andt and Gane, 1975) A
This formof bias affects both the bidding garre5 and the format where a single
asking price is proposed to the respondent for a given |evel of the good and

the respondent is asked whether or not he or she is willing to pay the price.’

4, Nay-saying may occur if the respondent feels the desired or normative
response is a no. This may frequently occur in studies using the WA fornat.

5. In the bidding game, although the respondent does have to respond "no"
at sone point intheiteration sequence, the yea-sayi ng phenonena suggests that
bi ddi ng gane estimtes may be biased upwar d.

6. Yea-saying bias is potentially a major atunbling blook to the use of
the single price format whose sinplicity otherwise makes it the nethod of
choice for use in mail or phone interviews. The problemis that there are no
ways to identify the nonrespondents such as those who, in regular CV studies,
are identified as giving protest zerosor who are defined as outliers and
removed fromthe core data aet . Pare, yea-saying nay be seen as akin to the
biometrician's problemof howto estimate the effect of a stimlus against a
non-zero background, Hanemann (1983) has consi dered this problemin a CV

(Foot note conti nued)
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It does not propose a potential problemfor studies using the payment card

met hod.

Rel ational bias, the last of the inplied value cue biases, occurs when the

described relation of the public good being valued to sone other good inplies a
value for the first public good. This bias may occur when val ues for ot her
goods are used as perceptual aids on payment cards or on visual display
handouts such as our water quality ladder or risk |adders where the risk from
aeveral different activi ties are shown. In our pretests for this study, we
explored, qualitatively, respondents’ sensitivity to the position of the three
| evel s of’ water quality on our water quality ladder. It did not appear that
respondents were so sensitive to the locations that a small mscal cul ation of
the correct position of these levels would -affect our findings. |In an effort
to help respondents to better understand how they pay for public goods, we
" anohored " our payment cards by identifying those amounts on the card which
represent how much the average househol d In each incone category was paying for
certain other representative public goods. W deliberately did not include any
envi ronment al goods as anchors for fear of relational bias. Relational bias is
not indicated for our anchors as shown in chapter 5 which discusses an

experiment we conducted to test for this bias.

M sspeci fi cati on of Market Scenari o

The nature of CV questions is such that they are very difficult to word so
as to einultaneouely nmeet the requirenments of econom ¢ theory end the cognitive
needs of nonexpert citizens, such as the proverbial poorly notivated respondent

with lees than a high school education, who pauses briefly to contenplate the

rcont i nued)
context.  Inmarketing research, reveal ed willingneee-to-purchaseistypically

di scounted in aBa(}{esi an or ad hoc fashion based upon past observed out cones,
an option nc: readily available I'n CV studi es.
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matters described to himor her by the survey Interviewer. There are numerous
ways in which the hypothetical nmarket proposed In CV studies can be
msspecified in the sense that the market scenario is either incorrect fromthe
standpoi nt of economic theory ,or is so poorly described that the respondent
perceives the scenario to be different fromthat intended by the survey
designer and therefore values what anounts to a different good. The end
result of such market scenario msspecifications is biased WIP anounts for the
public good in question. Cur efforts to mnimze these types of
m sspeci fications in the design and pretesting of our questionnaire are
considered at length in chapter 4.

Paynment vehicl e msspecification occurs when the intended payment vehicle

differs fromthe one perceived by the respondent. W& believe our vehicle is
reasonably free from problens on this score.

Budget constraint msspecification poses a greater potential problem CV

studies intend that respondents WP amounts should take Into account the
avail able income of the appropriate unit, typically the respondent’s househol d.
(One type of misspecification occurs when respondents’ think in terms of their
personal income rather than their household s income. Another type is when
they give an unrealistically high anount because they fail to treat the
exerci se seriously enough to try to understand how much the good is worth to
themif they had to pay the amobunt.  Various techniques have been used to
assess and/or mnimze this type of bias. In one field experinent, Schul ze,
cumm ngs and Brookshire (1983, chapter 1V) went so far as to have respondents
reveal their net nonthly household incone and allocate it between five
categories prior to valuing the preservation of air visibility. After giving
their bide, respondents were asked to indicate which expenditure category woul d

be decrease?2 in order to finance their contribution. In the water benefits
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survey, we sought to maximze our respondents’ understanding of the financial
i nplications of their expressed WIP amounts by having the Interviewers add up
the amounts each respondent gave for each level of water quality and remnd
themof the total inplications of their paynents. W also wed annual taxes
I nst ead Of (easy) nont hly paynents.

A third, and opposite type of budget constraint msspecification, occurs
when respondents assume that the anount they give is meant to be an addition to
their present taxes when, in fact ,they are already payi ng sone amount for the
good in their present taxes. In this case respondents unwittingly introduce a
stricter budget constraint than In fact exists. The present study is, to our
knowl edge, the first to attenpt to deal with this bias. First, we explicitly
inform the respondents in the early part of the scenario that they are already
paying for water quality in taxes and prices and ask themto imagine that this
money is refunded to themand they can determne their future paynents. If
m sunder st andi ngs persist on this point, they should becone apparent to
respondents at the point in the interview where they are told what their
current paynents are and they can revise their amounts accordingly.

Aneni ty msspecification occurs when the perceived good bei ng val ued by a

respondent differs fromthe researcher is intended good. The findings of
research conducted by cognitive psychol ogists on how people (both lay people
and experts) use information to reach Judgments offers a basis for supposing
t hat respondents may havedifficulty in conprehending certain types of
situations i n tha way intended by the researcher. For exanple,according to
the representativeness heuristic (Kahneman and Tversky (1972; 1973) peopl e
don't treat all the information in a given situation equally, but focus instead
on the nost representative aspect. Applied to CV acenarioe, this heuristic

suggests two types of amenity msspecification -- geographical and benefit --
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whi ch can result In part-whole bias. In the geographical case, sonmeone who is
asked to value a local environmental amenity would focus on the anenity and
i mperfectly conprehend the |ocational aspect of the scenario. The resulting
val ues woul d be given for the good as a whole instead of being [imted to to
t he geographical part. Simlarly, asking respondents to val ue sub-types of
benefits such as option, existence or bequest val ues nay exceed their cognitive
capacity to separate these dinensions fromthe overall value they have for the
good.

In this study we attenpt to mnimze geographical and benefit part-whole
bias by first asking the respondents to give, their total value for the
country's water quality. Qur neasure of state level benefits, enploys a
deconposition strategy where respondents are asked to divide the previously
offered total WP anmount between their state and the rest of the country. This
strategy mnimzes part-whol e bi as because it focuses the respondent's
attention on one aspect of the scenario at a time. W did not attenpt to have
respondent s deoonpose their overall WP amount into benefit subconponents
because we are skeptical of respondents’ ability to reliably make the required
distinctions between the rather abstract concepts of, say, option and existence
benefits. W did estimate a | ower bound for the nonuse conponent of the
benefits in chapter 2, but we did this by internal analysis based on their
recreational use of freshwater rather than by asking the respondents to nmake
thisestimte.

Anot her and inportant part-whole issue is whether our respondents are
valuing only water quality or whether they are valuing water quality as a
surrogate for environmental quality nmore generally. This latter response, by
capturing nonwater benefits, would obviously bias upwards our water quality

values.  The deconposition technique is inapplicable in this case because of
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the difficulty of clearly describing joint quality inprovenents. W attenpted
to counter this possibility by, among other things, explicitly remnding the
respondents that air quality (by far the most costly non-water environmenta
progranm was not included in our study and that they shoul d val ue water quality
under the assunption that air quality would remain roughly the same. In order
to test for the presence of this type of part-whole bias, we conducted the
experinent described in chapter 1 where we told half the sanpl e what they were
al ready paying for both air and water quality and gave them the chance to
revise their water WIP anounts. The results. of the experinent were reassuring
because the differences between those who experienced this treatment and those
who were only told what they were paying for water quality were not
statistically significant.

A rather different type of amenity maapecification occurs if people do
not accept the property right to the good being val ued which the researcher
attenpts to confer on them W believe property right maapecificationis a
key factor behind the vary large nunber of protest zeros and infinite val ues
elicited by CV studies which ask people how nuch they are willing to accept
(WA in paynent for giving up sonme anenity (Hamack and Brown, 1974;
Brookshire, Randall and Stoll , 1980). According to economc theory, the WA
and WIP formats should yield equival ent anawera. This ignores the fact that
the perceptual reality of these situations is very different for nany
respondents. The notion of paying for the provision of a public good invol ves
a oollective right to the good which is understandable to noat peopl e because
of their famliarity wth user fees and tax paynments. The property right
Inplied by the WA format is another matter because of the w despread beli ef,
baaed on strongly held cultural values, that It is “wong” to be paid to allow

nore pollution or to give up one’s right to have a hunting |icense.
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Furthernore, for pure public goods such as air and water quality, people may be
unable to Imagine that they personally have a property right to the good and
therefore reject the idea of selling sonething they do not oun. ! Recogni tion
of these probl ens have |ead CV researchers’ studying environmental anenities to
restrict thenselves to the WP format which we uae In this study.

Probability of provision msspecification occurs when the perceived

probability of provision differs fromthat probability intended to be conveyed
by the scenario.  Survey designers usually try to convey the idea that the
| evel of the public good being valued will definitely be provided if enough
money is raised. If skeptical or cynical respondents discount this certainty,
the good will be undervalued. For exanple,researchers who ask respondents to
val ue reductions in risk |evels such as those posed by hazardous waste sites or
nucl ear power plants,face the difficult task of convincing their respondents
that these reductions will in fact occur if the governnent program being val ued
Is inplemented. It was our judgnment that this type of msspecification was not
a threat to this study because the discernable and wel | publicized progress
that has already been made In inproving freshwater quality should give the
government credibility In this area

Cont ext _mi sspecificationis the final type of msspecification bias error

to be considered. The relevant context for a CV interview includes the
physical setting -- location, tine of day and year etc. -- and the setting
created by the material in the interview which precede the CV scenario. An
appropriate context will prepare the respondent to give serious consideration
to the questions in a manner conslatent with the intention of the interview

Cont ext misspecification occurs when the setting of the interview either

7. The WA format al so pronotes budget constraint msspecification since
t he amounts are not incone bounded in the way that WP anounts are.
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Introduces bias or fails to produce the desired context.
Qur scenario waa preceded by a series of attitude questions which was
designed to introduce the fol |l owi ng context:
a That water pollution la only one of a number of public goods,
sone environnental , sone not, which the respondent [a currently
paying for (qg. 1-3).

e That envirnmental goods involve a tradeoff between cost and
degree of inprovenent (g. 4).

® Avrealization. that water pollution is oauaed by a nunber of
different factors (g. 23).

Anot her sequence of questions probed the respondents houaehol d’ a uae of
f reshwater for recreation. Eliciting this information prior to the valuation
sequence rem nded the respondent of these uaes and whether or not the
respondent and other members of his or her household actual |y used freshwater
for these purposes or not.  The wording of these questions was designed to
present environnental goods and support for environmental protection in a
neutral context in order to avoid nmotivating socially desirable
pro-environnental reaponaea.
Aqgregation Bias

These biaaea involve error introduced in the course of aggregating the WP
amounts, either across individuals to obtain a population estimte, or across
sub-categories of a benefit to obtain a total benefit estimate. Two of these
aggregation biaaea have to do with either inperfectly sanpling the population
(sanpling design bias) or with systematically failing to obtain interviews from

one or nore categories of sanpled respondents (response rate bias). A

description of our sanpling procedures and the weighting schene we used to
mnimze sanpling bias is presented I n appendi x B The other two types of
aggregation bias -- itemnoresponse and sequencee -- pose a significant problem

for mny CV surveys, including this one.
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The first., [temnonreaponae bias, la in many ways simlar to nonresponse

bias and the correction nmet hods (Kalton, 1983; Panel on Inconplete Data, 1983)
are frequently the same. Mnimizing item nonresponse and correcting for its
presence la particularly inportant in CV surveys beoauae the crucial WP
questions often have higher itemnonresponse rates than are nornmally found in
soci al surveys. Wereas an itemnonreaponae rate of 8 to 10 percent woul d be
regarded as high in an ordinary opinion survey,rates of 20 to 30 percent or
even higher are not uncommon in CV surveys where: (1) the sanple is randomand
therefore includes people of all educational and age |levels, (2) the scenario
is conplex, and (3) the object of valuation is an anenity such as air
visibility which people are not accustomed to valuing in dollars. Moreover,
certain subgroups, such as people with Iow levels of education, contribute
di sproportionately to these high nonreaponae rates. Up to a certain point, a
hi gher than usual | evel of nonresponse to the WP questions in these
circunstances is acceptable and even desirable since heroic efforts to
encourage reluctant respondents to answer the WP questions are likely to
result in unreliable or badly biased answers.

|'tem nonresponaea fall Into four general categories: (1) don't knows, (2)
refusals, (3) protest zeros, and (4) responses which fail to neet an edit for
mnimal conaiatency. In a well designed CV study, the first three categories
usual 'y constitute the bulk of the itemnonresponses and it is possible through
questionnaire design to influence the distribution of nonresponses across these
categories. Protest zeros are perhaps the moat troubl esane category as it is
necessary to distinguish themfromtrue zero bids given by respondents who
prefer to forego the good in question rather than to have to pay for it. In
this study we experinmented with a nmore thorough than usual probe of why peopl e

gave zero amounts which Incorporated oounterargunenta in an attenpt to convert
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some of the protest zero bidders to genuine bidders.

The responses set to "mssisng” during the consistency edit consi st
primarily of very poor respondents who give WIP amounts which represent an
i nplausi bly | arge percentage of their incone, and some upper incone respondants
who indicated zero or |ow WP despite the fact that they gave answers to other
questions In the survey indicating a strong demand for the good. various
t echni ques can be used to performthis edit ranging fromdel eting observations
on the basis of the ratio of WP to incone (Tolley and Randal | 1983) to w ng
the regression outlier approach adopted by Deavouagea, Smth and MG vney
(1983). As the criteria for defining an observation as an outlier are
judgmental, it is Inportant to explicitly describe for each case the reasons
why the WP amount is rejected as invalid. Appendi x E presents this
Information for the 26 outliers deleted In this study.

The bias introduced by the first three types of aggregation bias is often
aaaeaaed by conparing the relevant distributions of the data with the actual
cenaua distributions for key denpgraphic characteristics. As noted in chapter
1, we interviewed (self-identified) houaehol d heads because they are better
able to speak authoritatively. about the household s values for water quality
t han ot her househol d menbers such as dependent children or senior citizens Who
are living with their children. Table 1 presents data on six denographic
categories for the 1983 U S. houaehol der popul ation and several versions of our
sample.  Colum A shows the characteristics for the 811 individuals in the
conpl ete data act,B for the core sanple who gave usable answers to the WP
questions and C for the sanple after adjustnents were nade for the several
types of nonresponse. These data allow ua to assess the bias due to (1) sanple
desi gn/ nonresponse and (2) itemnonresponse in this study.

Looking first &t A ve seethat our sanpl e nat ches the census distribution



Table | DISTRIDUTION OF TOTAL AND CORE RESPONDENTS AND NATIONAL POPULATION ON KEY DPMOGRAPHIC VARIABLES'

sox! Census A » B-A C

Male "ws 44% s 42 4% Before Tax

Female 56 56 L1 4 56 Househo}d Casas
Income ( 1960) a B B-A c

Race
0 - 14,999 42 %0 36 -2 N3

Black 11 0 -1 15 -21,999 26 26 27 41 26

Other 89 9: 92 41 9: 25 -19,999 21 27 28 41 26
50,000 + 5 7 8 +1 6

Education

Less tetH.S. Graduate 28 25 19 -6 "

1.3. Graduate 36 36 ” 41 N

Some CO”ege 16 22 il 42 20 Region

College Graduate 20 17 21 aa 16 .
Northeast 1 4] 20 -9 21
North Central 2% 25 21 -2 26

Age South n n k1) -3 n

7 West 20 19 22 43 10

18 - 24 23 11 12 41 11

2% - 3 23 26 43 23

5 -M 18 18 0 16

" -5y 19 14 13 -1 13

13 16 L) -2 16

55 - &4 16 19 16 -3 2 1

A = Total sample before weighting, N = 813

B = Core semple - those with usable WIP mmounts before weighting, N = 568

C = Adjusted sample after weghting and imputing values to those who did not answer the WIP questions, a = 1,019

L]

Unless otherwise indicated, national data are 1983 U.S. Census estimates for "householders" from U.S. Census Bureau,

1d and Family Characteristics: March 1983 Current Population Reports, Population Characteristics, Series P-20,
. 388 (U. S. Government Printing Office, Washington, D.C., 1983).

1. This distribution is calculated from the 1984 report which lists 50 million married couple families, 11.5 | IllIm " other
family” or "nonfamily" households with male householders and 22.5 with female householders.

2. Before tax household income from U.S. Bureau of the Census, Statistical Abstract of the united States 1984 (U.S.Govemment
Printing Office, Washington, D.C., 1984).
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closely on sex, income, and region. There is a snall degree of bias on age,
education and race. Qur sanple of household heads has four percent nore
househol ders age 18-24 than the general population and slightly fewer people
over age 65. It also has two percent fewer blacks and the fit on education is
off slightly although not In any one direction.

A conparison of colum B, the core of usable responses, wth the total
sanple in A, shows the denographic characteristics of those anong the
respondents who did not provide usable unusable WP answers. The difference
scores are consistent with the hypothesis that. people who are |eas able to cope
with the cognitive demands i nposed by the valuation process tend to be
nonrespondents to the WP questions, as there are strong education and age
effects. The difference scores, B-A showthat those with [ eas than a high
school education and those age 65 and over were least likely to be able to
answer the WP questions.

Col um C shows how ORC s wei ghting procedure affected the distribution.
ORC s procedure inputed the mnimumdeviation fromfive the census categories
of race, region, education of head of househol d, household incone, and number
of people In the household. The effect of these prooedurea on the pre-weighted
sanpl e’ s deviations fromthe variables shown in table 1 isnmnna, owng to
the tightness of the original fit. Poll data on environnental preferences
suggests that any bias | ntroduoed by the age category and race di screpenci es
bet ween columm C and the oenaua data, wll be cnacel each ot her out. Al though
support for environnental protection |a renarkably broad baaed across
denogr aphi ¢ categories (Ladd, 1983) blacks are sonewhat ‘|eas supportive than
ot her categories (Ladd, 1983; Mtchell 1980) and young people are somewhat nore
supportive.

Gven the level of Item nonreaponae in CV surveys and the fact that the
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poor, |eas educated,elderly and those with no interest In the public good
bei ng val ued are disproportional ly represented anong the nonrespondents, there
IS a great need for nethods which canadequately Inpute the mssing WP
amounts. & CART, (Breinan et_al., 1984), the procedure wed In this study,
appears to work beat. After each case was wei ghted, everyone in the 30 percent
of our respondents who did not give a usable WP amount had one Inputed to it
by the CART procedure baaed on the WIP anounts given by those in the sanple who
noat resenbl ed the respondent’s denographic and attitudinal profile.

The second type of aggregation hias to be discussed here is seguence bias.

Hoehn and Randal | (1982) have identified a sequencing effect which occurs when
the value of a particular good or policy depends on the order in which it is
valued in relation to the other goods or policies in the sequence. Asked to
val ue environmental [nprovenent A and then environnental |nprovenent B, people
will offer higher values for A than when the sequence is reversed. These
effects were enpirically denonstrated in studies of regionally specific air
pol ution benefits where Randal |, Boehn, and Tolley ( 1981) found respondents
were willing to pay nmore than five tines nore for a specified atnospheric
visibility program for the Gand Canyon area when this was the only visibility

program they were asked to value conpared to the amount they were willing to

8. This la one of the nmoat acti ve areas of current research Into
nonsanpling errors (Panel on Inconplete Data, 1983). Carson ( 1984) conpares
several nethods of inputing m ssing WP responses for a O/ survey of rati onal
freshwat er benefits including the hot deck, the EM procedure (a naximm
| i kel i hood approach) , CART (a nonparanetric tree-structured approach), and no
inputation. Al of the nethods suggest that failing to inpute values for the
mssing data in that particular C/ survey results in approximately a 25%
overestimate of mean WIP.  The hot deck technique (Bailar and Bailar , 1978)
appears to work reaaonably well, the only problem being how to choose the
| nputation classes and the fact that mssing WP responses tend to run toget her
in particular sanpling points having the denographic characteristics mentioned
above. The EM Procedure (Orchard and Woodbury, 1972) also appears to work well
eé(.cept that it produces sone negative WP estimates which would have failed an
edit.
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pay for this same programwhen it was valued last in a three part sequence. 9

Because goods are substitutes and conpl ements, the sequencing effect
itself is an understandabl e econom c phenonenon end the different. values are
not biased. Thua, respondents will value cleaning up the first lake in their
area nore than the second | ake and so on. However, and here is where
aggregation biaa occurs, If separate CV studies value each |ake, each is
necessarily treated as the first |ake, and adding the values to get the
benefits of cleaning up all of the lakes in the area will result in over
val uation. Thus, sequence bias occurs if separately neasured values for
several conponent policies (or subcomponent goods) of a program are conbined to
produce a total value for the program(or good).’ Sequence bias |a not unique
to CV studies; it poses a serious problemfor other benefit neasurenent
techni ques, such as travel coat and hedonic pricing, as well. Because we val ue
the entire water pollution control programfor the United States in the water
benefits study, no aggregation was necessary to arrive at a value for the
national programand sequence bias was mnim zed.

Factors Affecting the Variance of Willingness to Pay Amounts

In the preceeding section we explored the possibility that our findings
m ght be invalid because of error induced by one or nore sources during the
interviews. In this section we consider the Issue of reliability. It is
sonetimes argued that respondents are not sufficiently motivated to expend the
effort necessary to give neaningful answers In CV studies (Freeman, 1982;
Feenberg and MIls, 1980). According to a critic of en early CV study, “ask a
hypot hetical question, get a hypothetical answer" (Scott, 1965) where the term

hypothetical is used in the sense of nonsensical or useless. W have al ready

9. The other two parts of the sequence were air visibility progranms for
Chicagoadthe United States east of the Mssissippi.
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poi nted out that one consequence of a situation where respondents are asked to
val ue sonething which is not neaningful tothemis for themto give biased
answers. Alternatively, if respondents do not rely on extraneous aspects of
the scenario for response clues, anot her outcone i SWP anounts which are
notl cably random characterized by high variances and no statistical
relationship to those respondent characteristics which we would normally expect
to be predictors of their value for the good In question.

In order to explain the difference between the WIP anounts given by
respondents, it is necessary to distinguish systematic variance from random
variance. W posit that a respondent’s WIP for a public good |a described by,

WP = f(X,B) + ¢(2 (2

where X is a matrix of the respondents attributes’ and B la a matrix of unknown
parameters. The e termis a randomvariable which is influenced by a nunber of
variables Z (X can be a subset of Z) including the respondents’ famliarity
with the public good, their ability to conceptualize purchasing different
quantities of the good, and the design of the market scenario presented by the
survey instrument. The problemis howto decrease the noise |evel e (2
relative to the signal f (X B) and how to extract the signal.

Extracting the signal la not an easy problemas the function, f(XB) is
likely to be highly non-linear with poor people having little extra noney to
pay for public goods In spite of their needs, uses, or attitudes toward that
public good, while the wealthy may exhibit fairly conplex willingness-to-pay
patterns baaed upon their attributes. These obstacles notw thstanding, the WP
amounts given by respondents in a nunber of CV studies (see Schul ze et al.,

1981; Mtchell and Carson, 1984), including the present study, are well
expl ai ned in regression anal ysis, are reasonably conpatible wth amounts

i nplied by othereconom c val uation techniques (were those available), and/or
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have been replicat ed successfully on independently drawn samples. Since the
techniques f or estimating the parameters, B, are no different from those
commonly used in moat social science disciplines, we concentratehire on how
e(Z) can be influenced by the survey design. The trick la to do this wi t hout
| nt roduci ng Incentives f or respondentst o bias their answers.

There are sever al ways to reduce eZ) without much risk of biasing f(X,B).
Sane of these have to do with anticipating the mistakest hat peopl e are likely
to make in answering the questionnaire and providing opportunities for
respondents to learn about and correct this misunderstanding. For i nstance,
there are two ways to ask about WIP for different levesof public good. One
la to ask for the marginal WP togo from each specific level of thegoodto a
higher level. The other is to ask for total WIP from the base level to each
| evel of Interest. In our pretests for this study, we discovered t hat no
matter which approach was used, a significant nunber of the respondents
answered the WP questionsas if they were asked in the opposite way. & found
that higher quality WP data were obtained bydesigningthe questionnaireso
the respondents were shown their answersi nmedi at el y after the sequence of WP
questions (summingi f the margi nal method was used) and giving themthe
opportunity to change or reallocate their WIP amounts at that point.

Procedures to separate true zeros from protest zeros and to recover
protest zeros are also important. Thereasonsfor giving a zero WIP anount can
be probed using procedures such as those used in this study, which of f er ed
t hose giving protest zeros ® ddstlonal information in an attempt to overcome the
objections which lead to the protest zero. Where such respondents can be
i nduced to give WP amounts, they should be better estimates than if their
values were counted as missing and substitute values were imputed. Wewere

able to identify the protest zeros in the present study, but our efforts to
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recover them as uauable reaponaea, which we describe in the next chapter, were
not particularly successful.

Two ot her hel pful ways to mnimze e(Z) must be inplenented with care in
order to avoid hiasing f(X B). The first involves using the early part of the
questionnaire to engage the respondent in thinking about the good, on the
assunption that the nore famliar a respondent is with the good bei ng val ued,
the leas randomhis or her valuationis likely to be. This can be done by the
use of questions which expl ore the respondent ‘a know edge, use, and attitudes
toward the good, and by posi ng tradeoffs between that good and ot her public and
private goods. V¢ used both techniques in this study. The potential bias
posed by this procedure woul d be a formof context bias, where the questions
hi ghl'i ghting the good woul d | ead respondents to overval ue or undervalue it. As
noted earlier, we attenptedto avoid such a bias by bal ancing the introductory
questions so that they introduced material which supports both pro andanti
environnental positions and by wording the questions in as neutral a fashion as
possi bl e. We al so paid careful attention to whether our pretests showed
evi dence of context bias fromthese questions.

A second way to inprove the quality of the WIP responses in CV studies of
relatively unfamliar goods,is to provide respondents with rel evant exanpl es
of the value of other goods. The assunption in this case |a that because nost
respondents have little know edge about the amounts they are currently paying
for public goods,this Information would provide a hel pful oontext. Certain
types of anchors have the potential to induce bias, however. Chapter 5
di scusses the pros and oona of different types of paynent card anchors in sone
detail.

Reliability and Validity of the Water Benefit Estimates

Havi ng described the procedures we used to mnimze the bias and random
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variance in our estinates, we now direct our attention to quantitative evidence

for their reliability and validity. Both dinensions can be assessed in a

variety of ways, a nunber of which are applicable to this study. 10
Reliability ‘
Al though we do not have"test-retest" data for our sanple, 1 there are

several indications of our data's reliability. First, as noted in chapter 1,
the fact that our WP amounts are consistent with those measured in our 1980
pilot study suggests a certain stability in valuation which |a consistent with
reliability. Second, the satisfactory amount of variance explained in our

estimations is strong evidence that respondents were not randomy answering the
WIP questions.  Third, the nunber of those who changed their responses, when
given the opportunity to revise them after the first valuation round, was high
enough to suggest that our respondents were not afraid to admt that their
first answers were inaccurate and yet was not so high as to indicate w despread
confusi on about the valuing process. Likew se, when we told the respondents
what simlar households were paying for water quality, the revisions were
relatively nodest and nade sense. Finally, we undertook a systematic search
for respondents whose responses |ndicated that they m sunderstood the val uing
process or that they gave amounts which were not incone bounded in a meani ngf ul

way. The nunmber of respondents whose answers we considered to be outliers,

10. Much of the work on neasurenent theory has been done by
psychonetriclana (see Lord and Novick, 1968 for an overview). the follow ng
works discuss validity and reliability from other disciplianry points of view
Lansing and Mbrgan (1971) for economca, Carmnes and Zeller ( 1979) for
pol itichal sci ence and soci ol ogy and Borhrnatedt (1983) for sociol ogy and survey
research.

11. This would require the reinterviewing of all or sonme of the sanple to
determne the stability of their WP anounts at two points In tine.

- 12. For adiscussion of this process and a descriptive list ofeach
outlier see appendix E.
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and therefore removed fromthe core of usable WP reaponaea, was small enough
(26 or 3 percent of the sanple) to suggest that mpat of our respondents who
answered the WP questions were able to cope with the instrument, despite its
conpl exi ty.
Validity

As noted earlier, the concept of validity, or whether an indicator
actual 'y neasures the concept it is intended to neasure, is noat clearly and
unanbi guousl y dermonstrated if the indicator can be used to predict a suitable
criterion. A plausible criterion for our water quality estinates woul d be the
results of a national referenda where voters woul d be asked whet her or not they
approvated a neasure to meetthe fishable goal at an indicated coat toeach
househol d in taxes and higher prices. If valid, our data should successfully
predict such a referenda provided It was conducted within a reasonable |ength
of time after our survey. Unfortunately, although it is possible to conceive
of possible criteria such as this referendum they do not now exist for the
good neasured in this study.

It mght be thought that we presented evidence for predictive validity in
chapter 1, where we showed the close fit between Vaughan and Russell’s trave
coat baaed val ue and our value for the partial |nprovenent of the nation's
mini mm | evel of freshwater quality from95 percent fishable to approxinmately
99 percent fishable. The Vaughan-Russell's value’s appeal as a criterion cones
fromthe fact that it is behavior-baaed and nany economsts pl ace nore credence
on this type of data than on survey responses. Unfortunately, behavior-baaed
measures are thensel ves prone to to nunberous forma of error (Smth, 1984) and
cannot qualify as true criteria. Thus, While correlations between
behavi or-based and CV-baaed measures are evidence for "convergence validity,

the absence of a strong correlation In not sufficient evidence to argue that
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one of the two neasures la leas valid than the other.

In the absence of definitive teats for predictive or criterion-baaed
validity, CV studies need to assess two other types of validity, content and
construct. The content or face validity of a research instrunent depends on
the extent towhichit reflects a specific domain of content (Carm nes and
Zeller, 1979). This type of validity has been of particular concern to
psychometricians who use It when validating attitude scales. It la also
Inportant to CV studies because it is a necessary condition for a CV study’s
validity that it’s scenario be:a) conaiatent with the requirements inposed on
the study’ by economc theory and h) likely to be understood by the respondents
In the way intended by the researcher.

Two types of evidence are relevant to aaaeaa a CV Instrunent’s content
validity: the findings of experinments designed to test whether the correct
domai n was understood by the respondents, and qualitative exam nation of the
research instrument to see if it appears to present the correct information end
ask the right questions In an understandabl e fashion. The experinent we
conducted to teat whether we captured only water quality val ues (as intended)
or environmental values nore generally, was designed to provide evidence about
what appeared to be a particularly threatening msspecification problem
Al though far fromdefinitive,our finding In support of the hypothesis that
peopl e were not valuing both air and water quality la inportant evidence for
this study’s content validity. As it is not possible to conduct experinents to
teat for every possible type of msspecification, the face validity of our
findings nust also be qualitatively assessed by consul ting appendi x A and
exam ning the degree to which our questionnaire’ s scenario neets the two
criteria mentioned above. To the extent that the questionnaire incorrectly

specif ies the content domain in either respect, the validity of our findings is
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suspect. In an effort to ensure this type of validity, we had the instrunent
reviewed by several outside econom sts tosee'if the scenario was properly
specified. W also conducted the extensive pretesting program described in the
next ohapter to make the instrunent as understandabl e as possible. The degree
to which we succeeded In this endeavor is a matter of judgnent and the
interested reader w Il haveto decide this natter for hhmor herself.

Presuming that face validity is present, It is necessary to assess a
nmeasure's construct validity. This type of validity is concerned with the
extent to which a particular neasure relates to other measures in a nmanner
consistent with theoretically derived hypotheses (Carmines and Zeller, 1979).
If our instrument is valid, we expect respondents to give rational answers to
the WIP questions so that, for exanple, their WIP anounts will be consistent
with their ability to pay and with their environnental preferences. In chapter
1, we described a theoretical nmodel which we were able to estinate in part by
regressing neasures of incone, recreational use of freshwater, and attitudes
towards spending public noney for water pollution control on WPTOTp Several
aspects of that estimation support the construct validity of our findings. The
first is the high (for a cross-sectional study) |evel of explained variance
obtained by this parsinonious nodel. The second is the nodel's specificity.
When the predictive ability of the attitude item measuring support for spending
on water pollution is compared with a simlar itemfor air pollution, only the
wat er pollution itementers the equation significantly. 13

14

The avai |l abl e evidence™™ supports the validity of our WP neasures;

13. Successfully estinating WP anounts thus provi des evl denoe that t hey
are reliable and valid in this sense.

14. Wi ch includes the qualitative findings of our pretests presented in
the next chapter.
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respondents do seemto be valuing water quality benefits when they give us
their WIP anounts.  This said, we nust point out that our WP amounts nmay be
valid by these standards w thout necessarily being very accurate. |If
everybody’ s WIP amount was 50 percent bel ow or above their true amount, our
refressions would predict just as well and our questionnaire woul d have the
sane degree of face validity as if our estinates were highly accurate. The
confidence intervals we present in Chapter 2 do not speak to this issue because
they only reflect sampling characteristics.

Qur approach to this issue has been to design the study so our estinates
represent acredible |oner bound to water benefits. Accordingly, to the extent
that our estimate is inaccurate, it is very likely to under rather than
overestimate the true benefits. This is so for a nunber of reasons. Frst, as
noted at the end of the preceeding chapter, our design decisions were
conservative in the sense that when faced with alternative procedures wth
possi bl e biasing consequences, we chose the alternative whose effect would be
to mnimze the incentives to overreport wllingness to pay. Second, the
sanpling bias that remains uncorrected for is likely to | ower our estinates
below their true level. Third, that the aggregate WP anmounts increased when
we provided Information about what the respondents’ were actually 'paying for
water quality, and Increased still nore when we provided a further Incentive
for raising them confirns our assunption that respondents are risk averse when
revealing | arge WIP amounts.  For national water quality, a significant numoer
of respondents are willing to accept higher paynents when they realized what
they said they were willing to pay was | ower than the current anounts they are
paying and relatively fewwant to reduce their anounts in the reverse
situation.

Conclusion



72

Conclusion

This chapter presented a framework by which the validity and reliability
of CV studies can be assessed. Despite the large nunber of potentia
nonsanpling errors ldentified in this chapter, the contingent valuation nethod

remains an inportant and viable nmethod to nmeasure the benefits of nany
nonnarketed goods. CVis virtually the only method capable of neasuring nost
nonuse benefits. \Wile other nethods are capable of neasuring use benefits,
they are not necessarily superior for that purpose to a well designed and
executed CV survey.

Qur purpose in developing thisfranework was to ldentify the potentia
bi ases we needed to address In this study. Inthis and the preceeding chapter
we describe the approaches we adopted to mnimze bias fromthese sources and
assess the evidence for the reliability and validity of our estimates. These
data suggest that the adjusted WPg estimates are a credible Iower bound for

national water quality benefits.



Part 1l METHODOLOG CAL | SSUES
4. DEVELOPMENT OF THE WATER QUALITY | NSTRUMVENT

In this chapter we review the evolution of our research instrunent which
took place over a period of three years and i nvol ved several different types of
formal pretests. The purposes of this revieware twofold. First we wishto
provide the reader with the rationale behind about many of our design choices
inthe hopes that it till aid his or her interpretation of our findings. A CV
study is no better than its questionnaire. Second, we hope that our experience
in developing this instrument my be wuseful to would-be CV practitioners who
face simlar design tasks.

Design Pradolan

I'n designing our questionnaire we had to neet the twin criteria we have
mentioned before in this report:the instrument had to gather data which net
the requirenents of economc theory and it had to do this In such a way that
respondents coul d understand the questions and give neaningful responses.
Contingent valuation studies differ in the length of their survey instrunents.
Rel atively short instrunments can be used when the scenario and the good are
wel | understood as is sonmetimes the case with |ocal recreational anmenities.
This was not the oase with our study. The nature of the good we were val ui ng
required us to communicate a relatively large amount of unfamliar and
sonetimes conplex i nformation in our scenario. For this reason, the second of
these two criteria posed the nost difficult challenge.

Sone examples: For the first time in a CV study, the principal enphasis
was on a national rather than a loaal good. This meant that the good was nore
abstract for many respondents than nost |ocal goods. I't also raised the

potential for respondents' to answer In terns of their [ocal water quality
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rather than the nation’s overall water quality. Second, unlike the numerous CV
studies of visibility or landscape benefits, freshwater quality did not easily
lend Itself to pictorial representation. A third aspect of water quality
whi ch required expl anation was the concept of "mnimunt' quality. In valuing
the fishable and swinmmble |evels, we were valuing the inprovenent of only
those water bodies which would be raised to these quality levels. Finally, we
needed to explain how water quality lis maintained and inproved, both in terns
of treat ment and payment. Many consumers do not understand the connection
bet ween government water quality regulations and price Increases in certain
consumer goods.

Design Stages

Qur research instrunent went through numerous intermediate versions before
we arrived at an acceptable final version. The devel opment process can best be
summari zed as conprising three stages and five principal versions of the
questionnaire.
Stage

The first stage included a period of initial devel opment, beginning in
1979 and cul mnating in the adm nistration of what we will oall Version | to a
national sanple in 1980. W decided to define the good In terns of the m ninum
national levels of boatable, fishable and swi nmable freshwater quality because
these levels are both policy-relevant, since they are used in the Cean Wter
Act to describe its goals, and because they appeared to be potentially
under st andabl e by respondents. After informal pretesting confirmed that
respondents did regard these quality |evels as neaningful, we devel oped the
water quality ladder for use as a visual aid.

Qur intention in developing the |adder was to, convey to people the notion

of a range ofdrinking water quality fromextremely pure to very inpure, to
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show the nonotonic relationship between the three quality levels we w shed them
to value, and to distinguish these levels fromthe level of water quality where
It can be drunk directly froma natural water body w thout harm <drinkable
water). It was necessary to relate the boatabl e-fishabl e-sw nmable levels to
water quality parameters with sufficient accuracy so that bias would not be
I ntroduced by an incorrect placenent of these levels on the |adder. Qur

col | eague, WIliam J. Vaughan, devised a water quality index whi ch we used for
this purpose and which is described in appendix C For reasons stated there,

such an index is necessarily crude as It is very difficult to determne the
link between scientifically measured quality characteristics and perceived
water quality characteristics. W conducted informal pretests to asoertain how
sensi tive peoples’ WP anounts were to the location of the three water quality
level s on the |adder, and therefore how accurate the placement of the levels on
the |ladder needed to be. Since they indicated that people’s WIP anounts were
insensitive to small (e.g. 1 rung or so) changes in the levels' relative and
absolute location on the |adder, we determned that our |adder was unlikely to
be a significant source of hias.

Anot her maj or aspect of our design effort at this stage, was our decision
to develop an alternative to the bidding game technique which we felt was too
vul nerable to starting point bias. Qur solution, the anchored paynment card,
was the subject of an experinent in the 1980 survey. The next chapter
descri bes the devel opment of the paynment card fornat in sone detail.

For our paynent vehicle, we chose “higher prices and taxes.” This vehicle
seened advisable for several reasons. First, it is plausible since this is the
way consuners pay for water quality. Second, we felt It would mtigate against
strategi c behavior because respondents would be unlikely to conceive that their

responses to the survey woul d have an immediate or direct effect on their tax
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orprice burden. Third, surveys taken in the late 1970s and the results of the
various “proposition 13" type referenda, showed strong consuner resentnent of
taxes. |In view of the negative synbolismenbodied in the concept “higher
prices and taxes,” it appeared to us that this paynent vehicle would elicit
t houghtful responses and that |If there was any bias associated wth the
vehicle, it would be towards under rather than overval uation of the anenity.

The conpl ete text of Version |'s water benefit scenario is presented in
figure 1.1  Athough- nuch shorter thsn the conparabl e portion (the water
benefits scenario proper) of our final instrunent, there is a great deal of
continuity between the two in terns of their basic design elements. This is
especially the case with the |adder card and paynent cards. A pilot study was
conducted in the winter of 1980 when Version | was adm ni stered by personal
interviewto a national probability sanple of 1576 people. W& chose to conduct
a national pilot study, because we were presented with the opportunity to
"pi ggyback"non an existing national survey at a |low cost. This arrangenent
allowd us to test the survey under the conditions inwichit wuldultinately
be admni stered and to have a | arge enough sanpl e to conduct a valid test of
the payment cards. The circunmstances of the survey did not permt us to train
the interviewers beyond a mninmal set of instructions which they received prior
to undertaking the field work. Since our funds did not permt us to have The

Roper QO gani zati on, who conducted the field work,contribute Its expertise to

1. Thisis the Aformof the A- Dforns of the scenario. Each formwas
admni stered to an equi val ent subsanple. A° Band Chad virtually identical
question wording, the only differences were in the format of the paynent cards.
Version Dused a very different fornat for questions 82ff. Respondents were
first told what people of their incone group were payi ng and were asked if they
were wlling or not to pay this anount each year to raise water quality to
| evel C Then they were asked how nuch nore they were willing to pay to raise
it tc the swnmble |evel and what anmount of nmoney they would be willing to pay
to keep It at level D.



Figure 1

¥OTE:
CORSTIOWMMAIRES QMIY AND ASK POLIOWING Q.79.
R

00. This last group of guestions is about the quality of water

in the nation's lakes and streams. Congress passed strict
watsr pollution control laws in 1972 and 1977. As a re-
sult many comsunities have to build and run new modern
sowage treatment plants and many industriss have to install
watsr polintion control squipment.

Bere is a picture of a ladder that shows varicus levels of
the guality of water. (D IESPORENT WATER QUALITY LADDER
CARD) Please keep in mind that v are pot talking about
the drinking water in your homs. Nor are we talking about
the ocsan. We are talking only about freshwater lakss,

loock at and in which they go

The top of the ladder stands for the best possible quality
of wataz, that is, the purest spring watsr. The bottoms
stands for the worst possibles guality of wetar. Unlike the
other ladders we used in this survey, on this ladder
we have marked different levels of the quality of watsr.
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VERSION | OF THE WATER BENEFI T CONTI NGENT VALUATI ON | NSTRUMENT*

Now let's think about all of the natiom's
rivers, lakes and streams. Some of them
axe quite clean and others ars mors ox lass
pollutad. Locking st this ladder, weuld
you say that all but a tiny fraction of the
‘s rivers, lakes and stresams are

least at level D in the quality of their
water today or not?

All but ¢ fractionatlewvelD. .. 1

WOt 8t 1lovel D.cevevsccconcccone 2

1. As you know it takes money to clean up our
nation's lakes'and rivers. Taking that inte
acoount, and thinking of overall water
quality where all but 2 tiny fractiom of the
nation’s lakes and rivers are at a particuls
lsvel, which level of overall water quality
@ you think the nation should plan to reach
within the next five ysars or so--lewel E,

D, C, BerA?
NP 2
Ceeovcosansanssesce 3
D. ..*....... * 4
S e ** 5
Depends (¥Ol.)..... 6
Other (v0l.)eeseese 7 )
WOt BUT®.cccaccrase B8

INTERVIEWER : INCOME IN Q.79 ON

IPF $10,000 TO $14,999
USE CARD A-IX

IF $15,000 TO $24,999
USE CARD A-III

* Version!| consisted of foursubversions, 4,B,C, and D, Versions B and C
differed frox A only in t he configuration oftheir paynent cards,
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Bere is a picture of a ladder that shows various levels of
the quality of watsr. (RANDRESPONDENT WATER QUALITY LADCER
CARD) Please keep in mingd that we are not talking about
the drinking water in your home. ¥Nor are we talking about
the ocsan. We are talking only about freshwater lakes,
rivers and streams that pecplie look at and in which they go
bosting, fishing and swimming.

The top of the ladder stands for the best possible quality
of water, that is, the purest spring water. The bottos
stands for the worst possible quality of water.
other ladders we have used in this survey, on this ladder
we have marked different levels of tha quality of water.
yor example.... (POINT TO EACH IEVEL: E,D,C AND 80 ON,
AS YOU READ STATEMENTS BELOW)

lavel £ (POINTING) is so Polluted that it
has oil, raw sewage other in
it, has no plant or animal life and smalls
bad :

Water at level D is &kay for boating
but pot for fishing or swimming

Ievel C shows where rivers, lakss and
streams are Clean encugh so that game
£ish like bass can live in thems

lavel B shows where the water is clean

encugh so that pecple can
safely

And at level A, the guality of the
water is sc good that it would be
possible to drink it directly from
a lake or stream if you wanted to

.1.

Now let's think about all of the nation's

rivers, lakes and streams. Sameo  tham
are quite clean and others are mors or lass
polluted. Looking at this ladder, would

you say that all but e tiny fractionof the
nation's rivers, lakes and streams are gt
least at level D in the quality of thair

water today or not?

All but ¢ fraction at level D. .. l
Mot atlevel D.................. 2
m m.........‘.............. 3

As you know it takes money to clean up our
nation’'s lakes and rivers. Taking that into
account, and thinking of overall water
quality where all but a tﬁy fraction of the
nation’s lakes and rivers are at a particular
level, which level of overall water quality
4o you think the nation should plan to reach
within the next five ysars or so--level E,

D, C, B er A?

Re. . . 1
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Depends (vol.)..... 6

other (w8lilececses 7
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INTERVIEWER: CHECX INCOME IN Q.79 OW

PAGE 14 OF MAIN CUESTION-
WAIRE.

| 7 LESS THAN $9,999
UBE CARD A-I

IF $10,000 70 814,999
USE GARD A-| X

| ? 15,000 TO $24,999
UBE CARD A-III

IF $25,000 AMD ABCVE
OR WOT SURE/REFUSED
UBE CARD A-1V

(OVER)



77
further developing the Instrument for national admnistration, it was

nn

admnistered “as is,""after only l'ight editing.

The results, reported in Mtchell and Carson (1981), were extrenely
useful.  They showed,first, that a national CV study of water benefits was
feasible.  Cur WIP amounts made sense, the estimations were encouraging, both
the water quality | adder and the paynent cards proved to work well in the
field, and the paynent card experinent showed the anchors did not bi as the
results. Second, the results showed us where further design work was necessary
before valid and reliable national water quality estimates coul d be obtained.
The primary problemwas that only half ofthe respondents gave usable WP
anounts. Anong ot her problems was a certain amount of confusion by some
respondents about whether we wanted themto give us the total amount they were
willing to pay for the fishable and swnmabl e | evel s or whether they were to
give the increnental anount above the amount they had al ready given for the
| ower quality levels.,

Stage 2

In the winter and spring of 1983, further work on the instrunent produced
Version Il. Since the next admnistration of the Instrument would be in a
self-contained survey, it was necessary to add background questions and
predictive attitude questions. W also added a nore el aborate set of questions
to neasure recreational use of freshwater by the respondent and the
respondent 's househol d menbers. (In Version | only information about the
respondent was neasured.) Qther changes and additions included the fol | ow ng:

e Anore elaborate description of the concept of mninumwater quality.

e Amap to help respondents understand that we wanted their values for
national water quality.

e InVersion| the Initial WP question for boatable water ended by
tellingrespondents: “If it is not worth anKthir_l to you, please do not
hesitate to say so." Qur experience In the pilot study nade it clear
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Wen survey researchers speak of instrunents that do not "work," they
refer to a quality that cannot easily be quantified, and is therefore somewhat
elusive. It is also aquality clearly apparent to an experienced interviewer
when he or she uses a questionnaire in the field. The concept refers to at
| east three aspects of a questionnaire. Hrst, an instrunent does not work If
t he respondents find one or nore of the questions neani ngl ess or confusing, or
I f the questions are 90 difficult to answer that too many people refuse to
answer or, even worse, give an answer wthout seriously considering the
question.  Second, even if the first condition is net, an instrument does not
work if the questions do not fit together in such a way that they |ead
logically fromone to the other and fromsection to section. Third, an
Instrument does not work if portion9 of It Involve narrative or explanation
that is so Iengthy that respondents become bored and restless. In one way or
another, version Il was guilty on all three counts.

After considerable effort and mutual consultation, Version Il was
conpl eted and pretested on a nonrandom sanple of 100 peopl e who represented the
full range of the potential respondents In ternms of age, education, incone,
race etc. Many wording changes were nmade in this version, the token allocation
schene was dropped because it was too conplicated, the order of the itens was
changed somewhat to Inprove the flow, some of the description in the scenario
was renoved, and the scenario's narrative (e.g. the description of how people
pay for watter quality, why they mght value it etc.) was broken up by nore
opportunities for respondent participation. A remnder card for the
I nterviewers was added 90 they coul d keep straight the dollar anounts the
respondent gave for each level and calculate the total. The three intervi ewers
who conducted the pretest were especially chosen for their experience and

ability to report;on their experience with the questionnaire.
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Two experinents were conducted in the pretest by use of split sanples. In
the payment card experinent,half the respondents received an anchored and hal f
recei ved an unanohored paynent card. A second experiment conpared two
techniques for having respondents allocate their WP anounts between in and
out-of-state water. One technique had respondents divide acircle into two
segments to represent the proportion of the whole they w shed to spend for
| ocal and nonlocal water quality. The other sinply asked themto divide the
amount they gave for sw nmabl e water between their state and the rest of the
country in dollars or percents.

At the conclusion of the pretest,the Interviewers were debriefed at a
neeting which we attended. On the basis of their experience, and our anal ysis
of the data, we concluded that the instrument could be made to work but it
needed further inprovenents. These included dropping the triple |adder card,
whi ch was nore confusing than helpful, and replacing It with a version of the
interviewer remnder card on which respondents would enter the anounts they
said they were willing to pay and total them W felt this approach woul d help
the respondents understand that they were being asked to value the three levels
of water quality, that their anmounts are incremental ("how much nore would you
be willing to pay for fishable etc."), and that the total amount for sw mmable
| evel is the sumof these anounts. Qher indicated | nprovenents invol ved
reordering sone of the questions, tightening the wording of some questions, and
breaki ng up the scenario's description of water quality with still nore
opportunities for the respondents to parti ci pate. According to the
i ntervi ewers unani mous judgment, the anchored paynent card and the non-pie
chart division of local and national benefits worked nmuch better than their
alternatives.3 This was an Inportant finding.

In July and August, 1983, RTl conducted two rounds of interview ng five
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respondents each to assess the effect of these changes. The result of all
these efforts, Version IV, was and sent to several economsts famliar with the
contingent val uation nethod for their conments, which were favorabl e.
Stage 3

As aresult of the work done in stage 2, we hoped \Version IV was close to
a final version. A further round of revision was yet to come. Several |eading
survey research organi zati ons, each of which conducts frequent national
surveys, were given \Version |V and asked to bid on preparing a final version of
the questionnaire and admnistering It inthe field. Snce a national survey
I nvol ves nunerous (100 or nore) sanpling points scattered across the country,
It is prohibitively expensive to train the interviewers in person. The
interviewers are, of course, experienced professionals and are capable of
admni stering very conplex questionnaires. Moreover, they receive careful
instructional materials, including tapes which go through the questionnaire
step by step, and conduct practice interviews, nonitored by the firms’
headquarters before venturing forth with a new survey. But even 90, unless a
questionnaire is developed to the point where It works snoothly and w thout
oonfusion for nost respondents, the potential for confusion and error is
great.4 These firms were unani nously of the Judgment that nore revisions and
pretesting woul d be necessary before their interviewers could successfully

adm ni ster our instrument.

3.Areexam nation of the notes we made at the debriefing showed that one
or more of the interviewers identified proolens which did not seemto be of
sufficient inportance to require naj or changes but whi ch, when they energed
agatin inta | ater round of pretesting, led to inportant changes in the
i nstrunent.

4. A national sanpling plan involve9 100 or nore sanpling points.  The
expense of bringing the interviewers, who live In these areas, together for
personal instruction could not be covered by our budget. The Instructional
program used for this survey is described in appendix B.
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He therefore developed a further pretesting effort with the Qpinion
Research Corporation (ORC ), the firmchosen to do the work. Its key conponent
was a series of interviews which were conducted over atwo day period in an ORC
facility which permtted each interview to be observed and taped for fol | owup
analysis. The interviewees, who were chosen to represent a range of respondent
characteristics, were paid for their tine. Mtchell participated inthis
process, which involved reworking the instrunent after each interviewto
address the problens revealed during the trial, and then admnistering the
revised version to the next interviewee. This process continued until all the
problen® were taken care of. Despite Its apparent artificiality, the observed
I nterview prooedure was a very efficient way to determne just where the

continuity of the interview was unsatisfactory, where the respondent was bored

by having material read “at” himor her, how the respondent used the various
di splay cards, and which question9 tended to elicit nmeaningl ess answers.

Wth a single exception, the resulting changes were not najor and the
basic structure of Version |V was retained. The major change was to offer the
respondents the explicit opportunity to revise their answers, first after they
| earned what was required of them by giving their Initial set of values, next,
after they were given additional information about what they were actually
paying for water (water and air) quality and, finally, when they were presented
with a new contingency. The resulting iterative format gave us the series of
four WIP anounts described in chapter 1. The advantages of this format are
several. (1) Respondents who m sunderstood the scenario were offered an
unt hreat eni ng opportunity to adjust their WIP anounts to reflect their nore.
com ete understandi ng of what they were being asked to do. (2 The
under st andabl e desire of nany respondents to know what they were already paying

for waterquality before they gave their WP amounts could be addressed by
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telling themthat they would be given this information at a later point in the
interview and promsing themthe opportunity to revise their amounts at that
point. Mst respondents were sufficiently nollified by this offer to give
noni nf ormed WP anounts. (3) By splitting the sanple and informng one half
what they were paying for both air and water quality, we could test for the
effect of this additional Information. (4) W gained a greater understanding
of how respondents’ value water quality by being able to analyze the
differences between the four data points. (5) The multival ue process enabl ed
respondents to think through the value of the good In a way that a single shot
format would not have made possible.
Among the other changes we made at this stags are the follow ng:
’ @3|iﬂ?2%?% %E?O?Edfaeogat2%n?agg{dguauﬁﬁ oi%%n22231%%|3'3?%1%2?
change, it greatly aided theflowof the interview
. The expl anation of the anchors on the paynment card was expanded.

¢ \% increased the nunber of income categories which received
separate payment cards by adding a category of $50,000 and above.

¢ \¥ dropped the map because it did not appear to be needed. This
finding surprise everKone who was working on the revision at
this point,although there were indications of this finding in
the RTI pretest.

. The water quality |adder was included on the rem nder card which
each respondent was given to use during the sequence of WP
guestions. This enhanced the connection in the respondents’
minds bet ween the | adder and the anounts they gave under the
several conditions.

. Ve referred to the water quality levels as "goals" C, B and A and
90 identified themon the |adder.

. \\¢ added a series of followp questions which were asked of each
person Who gave a zero answer.

* Several display cards were reformatted, the scenario description
vas sinplifide sonewhat, and mnor wording changes were nade in a
number of questions.
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Qur probes of the zero bidders bears further comment. It has become
commonpl ace in CV studies to ask every zero bi dder why they offered that amount
in order to determne whether it is a true value or whether it represents a
protest agai nst sone aspect of the scenario. This infornation permts the
protest zeros to be dropped fromtbe analysis as nonresponses. \% decided to
experinment with a somewhat different fornmat whose goal was to persuade the
protest zero bidders to change their mnd and express their w | lingness to pay.
Qur procedure (questions Y1 to Y1l In the questionnaire), worked as fol |l ows.
First, we asked the zero bidders if they did so because "that is what it is
worth to me (my household)" or because of other reasons. Eighty five percent
of the zero bidders said “other reasons. " Second, these 135 people, plus the
90 who gave don’t know answers to the WP questions, were asked up to four
fol | onup questions each of which inquired about whether they answered in this
way because of a stated reason. If they said no to the first reason, they were
asked about the second etc. As soon as a respondent said yes to one ofthese
reasons, a briefcounterargument to the reason was statedafter which they were
asked if tbey would now be tilling to answer the WP questi ons.

This effort must be Judged a failure to sone degree. Athough al nost all
the protest zero and “don't know respondents identified one of the four
reasons as characterizing their notivation for giving us a nonresponse to the
WP questions, only 14 of the 217 potential converts were sufficiently
convinced by the counterargument to give us valid WP anounts. For exanpl e,
when asked: “Did you give this answer (zerooor don't know because you are
(your househol d is) paying too nuchin taxesalready and don't want to spend
nore?", 116 of these respondents said yes. Each of these people were then
told :

"I'd like to remind you that you. . .are already paying sone anount
for water pollution control in your taxes and prices. |t is very



85

iImportant to us to learn what value you place on achieving the

water quality goals when you are given the chance to sake the

ohoioe yourself. Would you be willing to answer these questions if

| later tell you bow much you are. ..currently paying in taxes and

prices snd give you the abanoe to make any changes in your answers

you would like to make?' (Question Y4)

Only four agreed to answer tbe WTP questions after this appsal. Either our
effort to make persuasive arguments of this kind was a failure or these
respondents’ rejection of the scenario was so fundamental tbat gentle prodding
was doomed to failure. The effort was worth trying as we bad nothing to lose;
the respondents were already nonrespondents to the WTP questions. And we did
gain 14 additional usable cases.”

Together all the changes we made at this ‘stage produced an Instrument
which was discernibly improved. Row would it work in the field? A revised
instrument was pretested by an ORC interviewer who conducted twenty field
interviews in the Princeton and Trenton inner city areas. On the basis of her
favorable report Version V (see appendix A for the text) was prepared and
administered as the final version. The ORC staff closely monitored the field
interviewing so that any further problems would he quickly identified and any
necessary remedial action could Instituted. No generic problems were

identified; interviewers reported the instrument worked smoothly.

5. Our procedure also gave us valuable Information in the fam of written
comments describing the respondents’ reasons why they gave a zero bid. It iIs
possible that more effective argments for a future version of this
questionnair ecould be developed on the basis of these coments.



5. THE PAYMENT CARD ELICITATION METHOD

Of all the design decisions which must be made in designing a contingent
valuation scenario, the choice of the elicitation procedure is both one of the
most crucial and the most controversial. It is crucial because the elicitation
procedure defines the respondent’s task at the point when the respondent values
the good. The least-structured form is the question, "How much are you willing
to pay for X?” Because respondents tend to have difficulty answering this type
of open ended question when confronted with the unfamiliar and somewhat
intimidating task of valuing a public good, 1 alternative procedures have been
developed which assist the respondent by providing more structure. The bidding
game asks for a yes or no answer to a given amount which is then iterated up or
down until the respondent gives the opposite answer; the variable offer
approach uses a large number of starting points only one of which is offered to
each respondent on a take it or leave it basis with no iteratio—n;the
contingent ranking approach has respondents order combinations of amenity level
and WTP amounts; the check list procedure asks the respondent to choose one of

a set of payment ranges; the payment card procedure provides a menu of specific

1. For example, In Seller, Stoll and Chavas’(1983) comparison of the open
ended question and the variable offer approaches, 25 percent of those who
received the open ended question said they could not provide an accurate answer
compared with 9 percent of those in the variable offer treatment.

2. Bishop and Heberlein (1979, 1980) developed this approach which has
several desirable features and is particularly suitable to mail questionnaires.
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amounts for the respondent to choose fromand the anchored payment card format
offers additional information about what people |ike the respondent are paying
for other public goods.

The elicitation procedure choice is controversia because resear chers hol d
different views about which technique best neets the criteriafor avalid and
reliable elicitation nethod. The ideal procedure should: 1) result in the
hi ghest possi bl e nunber of usabl e responses, 2) obtain the nmaxi mumw | | i ngness
to pay, 3) mnimze the possibility of bias fromlnplied val ue cues, 4)
mnimze the variance of the elicited WIP anounts, 5) not require nore
interviews than the open ended question and, 6) be easily admnistered by the
interviewer (or self-admnistered, if a nail questionnaire procedure is used).
Thisis aformdable set of criteriawhich Inevitably requires tradeoffs.

When we began work on this study in 1979,the bidding gane was the
prevailing elicitation nethod for contingent valuation studies. Ve cane to the
conclusion that this technique was not appropriate for a study such as ours
where the respondents were likely to be initially uncertain about their val ues
and therefore prone to rely on cues provided by the elicitation method. Qur
substitute, the anchored payment card, was designed to assist the respondents’
val uation effort wthout itself inplying a value. Since this nethod was
novel , we conducted tests to determne its properties and to see If it’s anchor
feature biased the answers in any way. QO her studies subsequently have
conpar ed the paynent card wth one or nore of the other elicitation techniques.
In this chapter we review the considerations which [ed us to reject the bidding

gane approach, describe the anchored paynent card techni que, and assess the

degree to vhich It neets the above criteria S

3. For a conparative evaluation of all the elicitation nethods, includi ng
those we do not discuss here, see Mtchell and Garson (1984).



